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Wylex build quality into 


SPUR BOXES 


in three special ways.... 


ore 
Positive ‘non 
fade’ grip on 
fuse pins pro- 
vides added 
safety. 


(wo 


Simplest fuse 


replacement. fam three 


No tools Shallow depth 


needed. 4 _ | and large ter- 
T9 minals simplify 
all installations. 
Facilitate fitting 
—speeds con- 
nection. 


Switched Spur Boxes by WYLEX offer the extra quality that you Wylex build 
would expect — and at no extra cost! Featuring the WYLEX DP/AC . : 
quality into 


choice when connecting fixed appliances to Ring Main Circuits. COOKER UNITS 

SWITCH FUSE 

CONTROL UNITS 

Main Box or Surface All-Insulated. With or without Pilot Light, SWITCHES, SPUR BOXES 


Brown or Ivory. PLUGS & SOCKETS 


GEORGE H. SCHOLES & CO LTD - Wylex Works - Wythenshawe - Manchester 22 


switch (13 amp.) — proved by years of extensive service. The right 


Fitted with B.S. 1362 cartridge fuse. Made flush to fit Standard Ring 





Electrical Times, 24 November, 1960 





1S/K/Y EMA 


14 BENJAMIN 


Flowing lines 
of light... 





fi 


THE BENJAMIN ELECTRIC LTD 
‘Sky-Line’...in single, elegant fittings or coupled in flowing lines ee eT ee 
5 Telephone: Tottenham 5252 
for hotels, stores, supermarkets, offices and all commercial areas. Grams: Benjalect - Southtot - London 
: : BIRMINGHAM ’ 
Please write for illustrated brochure. j 5 Corporation Street - Tel: Midiéng 5197 
LEEDS 


7 4 Tt : sin i®treet . Tel: \Seds 2557¢ 
better lighting by iia ghal Tel: Léed 
% ISTOL 
“a Royal London Building Baldwin Street 
* Telephone: Bristo! 28406 
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shaped to these ends 


LIGHTNESS 
FACILITY 
ECONOMY 


MERSEY offer SHAPED CONDUCTOR plastic armoured cables 


Plastic insulated and sheathed armoured power cables with shaped conductors are 
now being standardised, and Mersey are producing a range of cables to the new 
Draft British Standard as well as to customers’ special requirements. 
Considerable advantages over the traditional paper insulated mains cable include 
reduced weight, non-hygroscopic insulation, and cheaper and simplified jointing 
procedure. 

These cables are inherently less prone to damage and can be installed without fear 
of troubles due to migration of compound. Alternative designs are available with 
aluminium conductors and aluminium armour, and these can show the most strik- 
ing savings in cost. 


Very good reasons for going into further detail don’t you think? 


Then address your enquiries to Mersey. 


ABLE S the first choice of discerning cable users 


Mersey Cable Works Limited, Liverpool 20. Telephone: Bootle 4111. ‘@ Flectrical 


Division 
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GT45 


THESE NEW H.F. GERMANIUM JUNCTION TRANSISTORS 
FURTHER EXTEND THE AE! RANGE 


RATINGS AND CHARACTERISTICS of these AEI transistor 

a ; types are basically similar to the GT41—43 series as specified 

itt soy pgcdon ro Seasons ead aerate in AEI Descriptive List DL.4460-1 . .. but with the following 

4460 -— 1 and Supplement—available from AEI 

Regional and District offices, or from the 
Electronic Apparatus Division of AEI. 


improvements: 

Max. peak or d.c. collector voltage—25V 
Max. peak or d.c. emitter-base voltage—12V 
Max. collector leakage current 15 »A at 25V 


a EI Associated Electrica! industries Limited 


Ff . 4 
e Electronic Apparatus Division 
VALVE AND SEMICONDUCTOR SALES DEPARTMENT 


CARHOLME ROAD, LINCOLN. Tel. LINCOLN 26435 
ASS85 








Barclays 
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sthelaesed AFI cables 


Over 77 miles of 
AEI cables installed 
in phase 1 of new 
Barclays Bank 
Head Office 





In step with Britain’s great expansion and 
expectations, Barclays resplendent, completely 
new Head Office is changing the face of 
Lombard Street. And AEIl cables are on the job. 
Some 60 miles of AEl V.R. cables for power and 
lighting. Plus 17 miles of telecommunications 
cables for Barclays new internal telephone 


system. And this is Phase | alone. 
YOU CAN RELY ON AEIl. 








ARCHITECTS: 

Sir Herbert Baker & Scott 

Church House, Great Smith Street 
London SW1 


CONSULTING ENGINEERS: 
Oscar Faber & Partners 

29 Queen Anne Street 

London W1 

ELECTRICAL CONTRACTORS: 
Drake & Gorham (Contractors) Ltd 

36 Grosvenor Gardens 

London SW1 





CABLE DIVISION 


Associated Electrical industries Limited 
Cable Sales Department 
51-53 Hatton Garden, London E.C.1. Phone: CHAncery 6822 
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GURRENT TREND thi 


Imperial Aluminium Company Limited - Birmingham 





Art Galleries, Airports, Aircraft, Abbeys. 
Banks, Ballrooms, Banqueting Halls. 
Cathedrals, Churches, Cafes, Concert Halls. 
Drawing Offices, Dance Halls. 

@xteriors, Entrance Halls, Exits, Embassies. 
Floodlighting, Factories, Football Grounds, Film Studios. 
Garages, Guildhalls. 

Hospitals, Houses, Hotels, Highways, Halls. 
Industry, Institutes, Inns. 

dibs, Jewellers, Jetties. 

Kitchens, Kindergartens. 

Lecture Halls, Lodges, Libraries, Lobbies. 
Museums, Milk Bars, Mosques, Mines. 
Nurseries, Nursing Homes, Night Clubs. 
Offices, Oratories. 

Palaces, Public Buildings. 


Restaurants, Railways, Restrooms. 

" Shops, Streets, Schools, Stages, Ships. 
Theatres, Transport, Town Halls. 
Universities, Underwater. 

Van Docks, Vestibules, Vaults. 
Workshops, Waiting Rooms, Warehouses. 
Xmas Street Decorations. 

Yards, YMCA Hostels. 

Zoos, Zebra Crossings. 


lighting fittings 
for every purpose 


LIGHTING DIVISION 
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An important announcement 


ELECTRICAL Cc Oo Nw D U Hl 4 WHOLESALERS 


DISTRIBUTORS LTD 


we are now established at our new address: 


LEEKE STREET CORNER 
KING’S CROSS ROAD 
LONDON, W.C.1 


Telephone: TERminus 7842 (4 lines) 


Telegrams: Contube Kincross London Cables: ‘Contube’ London 











ELEMENTS 


4 For the efficient heating of 

' water, oil, chemicals, air and 
metals 

Selected for their high efficiency and economy, 

Tetra Elements combine high dielectric 


strength and insulation resistance with good 
heat transfer and distribution. 


TETRA ROD ELEMENTS can be produced 
to customers’ own requirements and conform 
with British or Overseas standards. 


FINNED ELEMENTS for use in con- 
vection heating, Infra-red drying and heating, 
grain and crop drying, heat exchangers, oil 
heating, etc. 


Z 
xz Ny \AI NN! isl | i 14 1 LL 14 Nh Ata! isl 


= 2 ; 


————— FA ANAS yA RANI ‘Nt 45) IN RIR| \ 








Electrical Times, 24 November, 1960 





ABERDARE CABLES LIMITED ABERDARE GLAMORGAN London Office: Nineteen Woburn Place London WC1_ TERminus 2777 


TGA ACS 
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Revolutionary Switchgear 


‘GLASGOW-EXEL. 


Heavy Duty Composite Units 
of Switches and Fuses 


Complying with B.S.3185: 1959 


Designed for use on large in- 


dustrial and power systems 


500-600-800 Amps. 440 Volts AC 
T.P., T.P. & N Four Pole. 








M.E.M. introduces the most comprehensive array of switch and fusegear yet offered 


to industry. 
In conception, design, and refined manufacturing detail, the new ranges of switchgear 
are unique and set new high standards in modern styling and sound technical per- 


formance. 
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developments by MEM 


‘'GLASGOW-REX 





Composite Units of Switches and Fuses. 


Comply with B.S.861 and B.S.2510 (so far as 
relevant). 





100-200-300 Amps. 440 Volts. A.C. 
T.P., T.P. & N. 











The new M.E.M. switch and fusegear has been designed to comply with all latest 
relevant British Standards, and to ensure compliance with the most strict 
interpretation of |.E.E. Regulations (13th Edition), and with the requirements of 
the Electricity (Factories Act) Special Regulations. 
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NEW Competitive ranges 


CHROME PLATED FRONT OPERATING 
SWITCH HANDLES 








FABRICATED STEEL ENCLOSURES 





SEMI-ENCLOSED REWIRABLE 
OR H.R.C. CARTRIDGE FUSES 





15, 30, 60, 100 AMPS f] 


EXEL 


SWITCHES AND SWITCHFUSES 


. 


Fabricated cases are of heavy gauge sheet steel 
with hinged covers, rustproofed and finished 
grey stove enamel. 


The ‘Exel’ range is fitted with chrome plated 
front operating switch handles, a feature which 
permits more compact assemblies on switch- 
boards or panels. 


The "ON" and “OFF” positions are clearly 
shown by an indicator associated with the switch 
handle 


Fuse bases are of the new ‘'Kantark-Exel’” 
pattern, which will accept semi-enclosed re- 
wirable or H.R.C. cartridge fuse carriers. 


M,.E.M. H.R.C. cartridge fuse carriers are 
designed to accommodate H.R.C. cartridge fuse- 
links to B.S.88:1952, Appendix ‘J' Dimensions, 
Form A—Offset Tags. 


M.E.M. H.R.C. cartridge fuse-links are availabie * 
for use with this range of switchgear, and have 

been A.S.T.A. certified for Category of Duty 440 

AC3 (16,500 amps), 440 AC4 (33,000 amps) and 

440 AC5 (46,000 amps). 


“Exel” switches comply with the relevant 
Temperature Rise, and Making and Breaking 
Capacity Tests of B.S.861: Part 1, 1955, and 
switchfuses with B.S.2510:1954. 


and so many other features, too 


Now that a British Standard of dimensions for H.R.C. 
cartridge fuse-links has been established, the M.E.M. 
Company has redesigned its complete range of 500 volt 
fuse units, to ensure that all ratings of the new 
‘‘ Kantark-Exel” fuse bases will accommodate either 
semi-enclosed rewirable or H.R.C. cartridge fuse carriers, 
the latter being designed to accept H.R.C. cartridge 
fuse-links to B.S.88, Appendix ‘}’ Dimensions. 
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of 500 volt Switchgear 
“MEMREX-EXEL”s 


PRESSED STEEL ENCLOSURES 

FOR LIGHTNESS AND STRENGTH. 
FRONT OPERATING SWITCH HANDLES. 
REWIRABLE OR H.R.C. 


10—15—30 Amp. Switches 
10 —15—30—60 Amp. Switchfuses. 


Modern styling, sound technical perform- 
ance and compliance with all relevant 
British Standard Specifications are basic 
essentials. The range complies with the 
most strict interpretation of I.E.E. Regu- 
lations (13th edition), and with the re- 
quirements of The Electricity (Factories 
Act) Special Regulations, 


Features Include 

Cases of one piece pressed steel with 
hinged covers rustproofed and _ finished 
light grey stove enamel. 

Front operating switch handles improve 
appearance and permit more compact 
assemblies on switchboard and panels. 
Fuses are of the new “ Kantark-Exel ” 
pattern which will accept rewirable or 
H.R.C. Fuses. Semi-enclosed rewirable 
(damper type) patterns comply with 
B.S.3036 : 1958. 

M.E.M. H.R.C. cartridge fuse carriers are 
designed to accommodate H.R.C. cartridge 
fuse-links made to B.S.88 : 1952, Appendix 
*J° Dimensions, Form A-—-Offset Tags. 
M.E.M. H.R.C. cartridge fuse-links have 
been A.S.T.A. certified for Categories of 
Duty 440 A.C.3 (16,500 amps.), 440 A.C.4 
(33,000 amps.) and 440 A.C.5 (46,000 
amps.). 

ONE OF THE MOST COMPETITIVE RANGES YET PRODUCED 





‘““Memrex-Exel” switches 
comply with the relevant 
Temperature Rise and 
Making and_ Breaking 
Capacity Tests of B.S.861: 
1955 and B.S.2510: 1954. 


All these an 


This facility eliminates difficulties in those positions in 
networks where the damaging effects of short circuit 
currents may prove beyond the limitations of semi- 
enclosed rewirable fuses. An exchange of fuse carriers 
and the use of an appropriate M.E.M. H.R.C. cartridge 
fuse-link will provide efficient protection against fault 
currents up to Category of Duty 440 A.C.5 (46,000 amps.) 
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MEM sets new high standards 


‘MEMREX-SENIOR| 


Weatherproof Switchgear. 
Switches comply with B.S.861. 
Switchfuses comply with B.S.2510. 
15~30-60-100 Amps. 

500 Volts. A.C./D.C. 

S.P. & N., D.P., 

T.P., T.P. & N. 

Semi-Enclosed Rewirable 

or H.R.C. Cartridge Fuses 























By incorporating these new ‘ Kantark-Exel ” fuses throughout the range of 500 volt 
switchfuses and fuseboards, the Engineer can select to his own choice either semi- 
enclosed rewirable fuses or H.R.C. cartridge fuses (excluding H.R.C. cartridge fuse- 
links), without any increase in price. 
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in design and performance. 


FLUSH MOUNTING 





M.E.M. is proud to submit these new ranges of products as a further contribu- 
tion to the great industry it serves, in the sure knowledge that they will 
render entire satisfaction in service and safeguard users against the greatly 
increased fault currents likely to be met in the future. 


For comprehensive details on the full range of 
M.E.M. Switchgear, send for List No. 450T 


MIDLAND ELECTRIC MANUFACTURING CO. LTD., REDDINGS LANE, TYSELEY, BIRMINGHAM, il 
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FERRANTI 


Dw 6 oe B 
PREPAYMENT 
bY @ as bp OB Sf 





Modern precision-made meter element. 

100 amp. switch. 

Measures energy on the basis of coins per unit, 
not units per coin. 

Easy price-change arrangement,—no loose 
parts, no tools required. 

Constant gearing, at all prices per unit, between 
the meter spindle and the tripping mechanism. 
Fixed charge unit can be supplied or added as 
required. 

Can be arranged for choice of shilling or florin 
single-coin operation, or as dual-coin. 

Coin box holds £50 in silver. 

Coin mechanism easily detachable and replace- 
able without use of tools, to free damaged coins. 
Detachable coin-box and mechanism allows more 
meters to be tested at once, reducing testing costs. 


Fits on a meter board of no greater height 
than 104” 


FERRANTI LTD * HOLLINWOOD* LANCASHIRE 
Telephone: FAlisworth 2000 

LONDON OFFICE: KERN HOUSE, 36 KINGSWAY, W.C.2 
Telephone: TEMple Bar 6666 


FERRANTI 


FIRST INTO THE FUTURE 


FM (32/2 
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Engineers 
prefer 
SIMPLIFIX 
the foolproof 
coupling 


The illustration shows : 

centrifugal machines Simplifix —the sure and simple 
at the Plaistow Wharf P , 

how Behaed compression coupling for copper 

Tate and Lyle Lid., pipe. Perfect joints with almost all 

where large numbers kinds of tubing, including those with 

of Simplifix _ 
couplings are used very thin walls. No work to do on the 
pipe. Simply tighten the nut— the 
anti-friction washer prevents the pipe 
twisting. Manufactured since 1930, still the 
best. Millions in use. Made in sizes to suit 

tubing from }” to 2” O.D., in a wide range of 

interchangeable standard fittings. Non-standard 

fittings also made to order. Let us send you the 


Simplifix catalogue. 


SIMPLIFIX 





SIMPLIFIX COUPLINGS LTD ‘ HARGRAVE ROAD ‘ MAIDENHEAD * BERKS 
TEL: MAIDENHEAD 5100 * A member of the ALENCO Group of Companies 


tuess Well Proven vrives 


ELIMINATE THE ‘V’ BELT 


MATCHING PROBLEM 
SAVING SPACE, TIME, MONEY AND THEY 


TRANSMIT MORE POWER 
TURNERS ‘POLY-V’ BELTS DRIVING: (top) 25000 TON 
FORGING PRESS (left) GRANITE CUTTING SAW 
(middie) CRUSHER GENERATOR (right) COMPRESSOR 


praven ahve SEND FOR YOUR COPY OF 


‘PICTORIAL PROOP? 2? v2 
AND SEE WHAT WE MEAN 
TURNER BROTHERS ASBESTOS CO. LTD. 


ROCHDALE LANCS. 
a member of the TURNER & NEWALL organisation 





NEW MILL FOR BRITAIN The largest 














NEW NAME 


FOR 
Tre) -an last. ALCAN INDUSTRIES 


BIRMINGHAM: Dev re House. Great Charles Stet 2. C ; 
BRISTOL: Peloquir hamt 8 St. gustine de t $ 
LEEDS: 26-27 Park w i. Le 3362! * LONDON: 50 Eastbourne Terrace W2 


t reet. Luton 7364-5 - MANCHESTER 
* NEWCASTLE UPON TYNE: Groat House 


COM PANY LIMITED : C f ewo 4 treet suinah 20878 + Castings & Forgings Sales Division 


rth, Birmingham. Northern 3671. 













aluminium rolling mill in Europe 


This 8,000 horse-power 144-inch mill, first stage 
in a ‘hot line’ one third of a mile long, is the 
centrepiece of the latest expansion of the 
continuous strip mill at Rogerstone, Monmouthshire. 
New equipment and modernisation at a cost of 
over £7 million makes Rogerstone the 

largest aluminium rolling mill in Europe, with a 
nominal capacity of 70,000 tons of sheet and 
strip products a year, plus a substantial 

extra capacity for hot-rolled coil and plate. 

It demonstrates the determination of 

Alcan Industries — the new name of 

Northern Aluminium Company —- to maintain their 
position as leading suppliers of aluminium 
products to British industry. 

Aluminium alloy plate over eleven feet wide 
can be produced by this big new mill, 
compared with the maximum width 

previously available of about seven feet, and 
this wide plate offers the designer more scope 
and can save time and money in construction. 
This mill thus complements the other 

facilities at Rogerstone for production of 
high-quality, flat, accurately-sawn plate: a 
4,000 ton stretcher and special plate saw. 
Leadership in equipment is backed by long 
experience in the application of aluminium, 
including joining methods. If you use, or 

might well use, aluminium, for expert advice 
get in touch with your nearest Alcan Industries 
(formerly Northern Aluminium) office. 


i INITED This new name identifies the company more clearly as a 
member of the Aluminium Limited of Canada enterprise, 
comprising some fifty companies in all parts of the world. 
Emphasis is thereby laid on the advantages that the company 
and its customers enjoy in being able to avail themselves of 
the Group’s extensive research and development resources, 
and its great fund of experience in the smelting, manufacture 
and application of aluminium. 
A member of the 
ALUMINIUM LIMITED OF CANADA 
group of companies 
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Ask any experienced electrical man. He'll tell you right away that 
you can have absolute confidence in anything Sanders make. No ifs, 
buts or doubts. If it’s a Sanders job it’s the best obtainable and it 
will never let you down. Take the SANDALINE Fuseboard, for 


2 
Si m p | y instance, designed to meet today’s modern requirements. With its 


ingenious smooth line case, detachable ends and sides, the 
a m atter “Sandaline’ has easily reversible fusebanks all making for ease and 
speed of wiring. Rewirable or H.R.C. Fuse Carriers can be fitted at 
f will, since the ‘Sandaline’ has the tried and proved ‘Sandaspeed’ 
9 Duplex Fuse Units originated by Sanders. Absolutely rigid and 





« dustproof, and incorporating a cylinder type lock with 

confi dence interchangeable keys, the ‘Sandaline’ Fuseboard is finished in 
steel-hammered grey stove enamel inside and out. But that’s not all. 
It’s a quality job. It’s that little bit better than the best. In short, 


it’s a Sanders job. 


WILLIAM SANDERS & CO, (WEDNESBURY) LTD. - FALOON ELECTRICAL WORKS - WEDNESBURY - STAFFS. 
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NEWS] 


SHEET 





Ten-member transformer manufacturers’ agreement before RP Court. 
Defence of right to fix minimum prices for UK sales rests on four 
grounds—safety of public, benefits to purchasers and users, balance 
with power of supply industry purchasers, effect on export trade. (817) 


Midlands EB to reduce seven sub-area to six in long term reorganisation 
plans. Thirty-six districts eventually to be reduced to thirty-one. (819) 


Liverpool Street suburban electrification scheme inaugurated, train 
frequency doubled with 25 kV a.c. system. BR hope to double 
passenger receipts in a few years. (819) 


One million consumers changed from 25 c/s to 60 c/s in ten years under 
Ontario Hydro’s conversion scheme, now completed. Annual report 
summarises work; records rise of 13°% in generation during past 
year; but revenue surplus reduced. (790, 795) 


Fewer circuit-breakers in distribution systems made possible by composite 
relay differentiating between h.v. faults and those at transformer l.v. 
terminals. Oil switches may replace o.c.b’s on h.v. side of substation 
transformers. (808) 


Electrical Apparatus Co. purchases three subsidiaries for £180,000; 
Interohm Electrical Insulators, Process Control Gear, and Switch- 


boards Ltd. (817) 


Seepage problems could defeat Aswan High Dam project. Geology of 
Nile basin may prove insuperable barrier to future development of 
hydro schemes, paper to Civil Engineers shows. (794) 


Guidance on statutory requirements for heat insulating factory roofs 
given by Ministry of Power, explaining arbitrary basis adopted in 
regulations. (818) 


Microwave links for power supply control in UK lags behind US and 
Japan, says speaker at IEE meeting. Use of radio controlled repair 
vehicles severely restricted by narrow frequency bands permitted 
by GPO. (789, 811) 


PEOPLE—J. G. Park is new purchasing officer, Yorkshire EB .. . H. N. 
Beenham promoted to station super., Connahs Quay . . . H. West 
elected director, AEI . . . S. M. Rix to be 1961 president Chartered 
Institute of Secretaries ... E. L. Hefferman succeeds R. H. Farrow 
as Hendon district engineer, Eastern EB . . . Yorkshire EB split 
Leeds district engineering organisation into four, each with district 


engineer. (806, 807) 





Electrical Times, 24 November, 1960 


Ask any experienced electrical man. He'll tell you right away that 


you can have absolute confidence in anything Sanders make. No ifs, 
buts or doubts. If it’s a Sanders job it’s the best obtainable and it 
will never let you down. Take the SANDALINE Fuseboard, for 


« 
Si m p i y instance, designed to meet today’s modern requirements. With its 


ingenious smooth line case, detachable ends and sides, the 


a matter “Sandaline’ has easily reversible fusebanks all making for ease and 


speed of wiring. Rewirable or H.R.C, Fuse Carriers can be fitted at 


of will, since the ‘Sandaline’ has the tried and proved ‘Sandaspeed’ 


Duplex Fuse Units originated by Sanders. Absolutely rigid and 





Py dustproof, and incorporating a cylinder type lock with 
confidence interchangeable keys, the ‘Sandaline’ Fuseboard is finished in 


steel-hammered grey stove enamel inside and out. But that’s not all. 





It’s a quality job. It’s that little bit better than the best. In short, 


it’s a Sanders job. 


WILLIAM SANDERS & CO. (WEDNESBURY) LTD. - FALCON ELECTRICAL WORKS - WEDNESBURY - STAFFS. 
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NEWS / 


SHEET 





Ten-member transformer manufacturers’ agreement before RP Court. 
Defence of right to fix minimum prices for UK sales rests on four 
grounds—safety of public, benefits to purchasers and users, balance 
with power of supply industry purchasers, effect on export trade. (817) 


Midlands EB to reduce seven sub-area to six in long term reorganisation 
plans. Thirty-six districts eventually to be reduced to thirty-one. (819) 


Liverpool Street suburban electrification scheme inaugurated, train 
frequency doubled with 25 kV a.c. system. BR hope to double 
passenger receipts in a few years. (819) 


One million consumers changed from 25 c/s to 60 c/s in ten years under 
Ontario Hydro’s conversion scheme, now completed. Annual report 
summarises work; records rise of 13% in generation during past 
year; but revenue surplus reduced. (790, 795) 


Fewer circuit-breakers in distribution systems made possible by composite 
relay differentiating between h.v. faults and those at transformer l.v. 
terminals. Oil switches may replace o.c.b’s on h.v. side of substation 


transformers. (808) 


Electrical Apparatus Co. purchases three subsidiaries for {180,000; 
Interohm Electrical Insulators, Process Control Gear, and Switch- 


boards Ltd. (817) 


Seepage problems could defeat Aswan High Dam project. Geology of 
Nile basin may prove insuperable barrier to future development of 
hydro schemes, paper to Civil Engineers shows. (704) 


Guidance on statutory requirements for heat insulating factory roofs 
given by Ministry of Power, explaining arbitrary basis adopted in 


regulations. (818) 


Microwave links for power supply control in UK lags behind US and 
Japan, says speaker at IEE meeting. Use of radio controlled repair 
vehicles severely restricted by narrow frequency bands permitted 
by GPO. (789, 811) 


PEOPLE—J. G. Park is new purchasing officer, Yorkshire EB... H. N. 
Beenham promoted to station super., Connahs Quay . . . H. West 
elected director, AEI ... 5S. M. Rix to be 1961 president Chartered 
Institute of Secretaries ... E. L. Hefferman succeeds R. H. Farrow 
as Hendon district engineer, Eastern EB . . . Yorkshire EB split 
Leeds district engineering organisation into four, each with district 4 
engineer. (806, 807) 
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NEWS! 


SHEET 





Auto-transformer starter currents may be higher than with direct line 
starting for a few cycles, shows analysis of starters for squirrel-cage 


motors in ships. (790, 791) 


Second reading for Bill empowering CEGB to make radio-isotopes. 
Bradwell and Hinkley Point to be equipped at a cost of £100,000 
each; sales of products to UKAEA. (820) 


In Pye-Ekco proposed merger, title of holding company to be British 
Electronic Industries. Warning of lower profits this year. (817) 


Liquid injection of sulphur hexafluoride augments arc cooling in new 
design gas-blast breaker. Patent specification describes device which 
may also use vapour pressure for operating breaker mechanism. (796) 


S. West EB inaugurate second 3 MW gas-turbine station at Lynton, re- 
mote controlled from Bristol; will save a second 33 kV line. (810) 


Day release should be 1} to 2 days for boys under 18, claims Association of 
Teachers in Tech. Institutions on Crowther report. (819) 


Two-motored bogies used on London Underground for first time. 
Other innovations on new stock include emergency fluorescent 
lighting fed from transistor converters. (801) 


Analogue computers competitive with digital for network calculations, 
suggests CEGB specialist in article describing instrumentation and 


control of CEGB a.c. network analyser. (797) 


Oil fuels Ulster’s 180 MW Coolkeeragh station. 2.26 MW back-pressure 
set supplies process steam to adjoining chemical works. (802) 


Complete “warm home” plan offered in Eire by Supply Board. Will 
include electric floor-warming or storage heaters, with repayments 
spread over five years. (820) 


BUSINESS—Plessey almost doubles profits and raises dividend . . . 30% turn- 
over increase by micro-switch div. of Burgess Products. . . Kalgoorlie 
EP and L pay first dividend since 1949 . . . Net loss of £14,239 by 
Oliver Pell Control . . . Simplex installation equipment business had 
good year in TI record results. .. Drake and Gorham making “rights” 
issue. (823) 

OVERSEAS—BC demands terms of Canadian Government finance for 
Columbia River project . . . USA permit Parsons 500 MW plant 
contract aiter inquiry . . . Bolivia invite tenders for new 5 MW 
station . . . More emphasis on Polish exports . . . Ghana Volta 
aluminium plant agreement concluded . .. Western Australia to call 
for 120 MW station tenders. (804, 805) 
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CUT YOUR 
INSTALLATION COSTS 
BY UP TO 50% 
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.-INSTALL A 


‘SUPERFORM’ 


‘PACKAGED’ SUBSTATION 


The illustration shows a ‘Superform’ ‘Packaged’ Substation for a large chemical works. 
Two 1,000 kVA Class ‘C’ dry type transformers are incorporated, one at each end of the 
equipment. The medium voltage switchboard is supplied through two air circuit-breakers, 


and the outgoing circuits are controlled by on-load h.r.c. fuse-switches. 


mer ENGLISH ELECTRIC 


write for Publication FG/I158 to 


The ENGLISH ELECTRIC Company Limited, 
FUSEGEAR DIVISION, 
East Lancashire Road, Liverpool, 10. 


THe ENGLISH ELECTRIC Company LIMITED, ENGLISH ELECTRIC HOUSE, STRAND, LONDON, W 


WORKS: STAFFORD PREST¢ RUGBY BRADFORD LIVERPOOL 
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Auto-transformer starter currents may be higher than with direct line 
starting for a few cycles, shows analysis of starters for squirrel-cage 
motors in ships. (790, 791) 

Second reading for Bill empowering CEGB to make radio-isotopes. 


Bradwell and Hinkley Point to be equipped at a cost of £100,000 
each; sales of products to UKAEA. (820) 


In Pye-Ekco proposed merger, title of holding company to be British 
Electronic Industries. Warning of lower profits this year. (817) 


Liquid injection of sulphur hexafluoride augments arc cooling in new 
design gas-blast breaker. Patent specification describes device which 
may also use vapour pressure for operating breaker mechanism. (796) 


S. West EB inaugurate second 3 MW gas-turbine station at Lynton, re- 
mote controlled from Bristol; will save a second 33 kV line. (810) 


Day release should be 1} to 2 days for boys under 18, claims Association of 
Teachers in Tech. Institutions on Crowther report. (819) 


Two-motored bogies used on London Underground for first time. 
Other innovations on new stock include emergency fluorescent 
lighting fed from transistor converters. (801) 


Analogue computers competitive with digital for network calculations, 
suggests CEGB specialist in article describing instrumentation and 
control of CEGB a.c. network analyser. (797) 


Oil fuels Ulster’s 180 MW Coolkeeragh station. 2.26 MW back-pressure 
set supplies process steam to adjoining chemical works. (802) 


Complete “warm home” plan offered in Eire by Supply Board. Will 
include electric floor-warming or storage heaters, with repayments 
spread over five years. (820) 


BUSINESS—Plessey almost doubles profits and raises dividend . . . 30% turn- 
over increase by micro-switch div. of Burgess Products . . . Kalgoorlie 
EP and L pay first dividend since 1949 . . . Net loss of £14,239 by 
Oliver Pell Control . . . Simplex installation equipment business had 
good year in TI record results. . . Drake and Gorham making “rights” 


issue. (823) 


OVERSEAS—BC demands terms of Canadian Government finance for 
Columbia River project . . . USA permit Parsons 500 MW plant 
contract after inquiry . . . Bolivia invite tenders for new 5 MW 
station . . . More emphasis on Polish exports . . . Ghana Volta 
aluminium plant agreement concluded . . . Western Australia to call 
for 120 MW station tenders. (804, 805) 
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CUT YOUR 
INSTALLATION COSTS 
BY UP TO 50%... 


--INSTALL A 


‘SUPERFORM’ 


‘PACKAGED’ SUBSTATION 


The illustration shows a ‘Superform’ ‘Packaged’ Substation for a large chemical works. 
Two 1,000 kVA Class ‘C’ dry type transformers are incorporated, one at each end of the 
equipment. The medium voltage switchboard is supplied through two air circuit-breakers, 
and the outgoing circuits are controlled by on-load h.r.c. fuse-switches. 


For further details mM , y . YTD iF 
of the range available | \( | I\ lH] | | ( lk I( 
di I JEL Dp Ds 


write for Publication FG/158 to:— 


The ENGLISH ELECTRIC Company Limited, 


FUSEGEAR DIVISION, fu bos eg ear 


East Lancashire Road, Liverpool, 10. 


THE ENGLISH ELECTRIC Company LIMITED, ENGLISH ELECTRIC HOUSE, STRAND, LONDON, W.C.2 


WORKS: STAFFORD * PRESTON + RUGBY * BRADFORD LIVERPOOL + ACCRINGTON 
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Whole ~ 
in one 


It’s a comforting thought that a complete wiring system, 


embracing perhaps five hundred connectious, 
ean be bought-in simply by quoting one part number. 


Preformed wiring by Plessey, in conjunction with Plessey plugs and 
sockets, solves many of the problems encountered in the making up of wiring 


One order on Plessey for a complete assembly —or set of 
assemblies -- means only one supplier fo progress -~ only one item to be 
dealt with by the various departments concerned. 


Let us begin at the beginning 
In providing complete wiring forms, cable assemblies and junction boxes 
to special requirements, the maximum economy can be achieved by calling 
in Plessey at the design stage. In this way can the wide experience 
of the engineers be used to your full advantage. 
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all contractors and 
consulting engineers 
will want to use 


oa these WEW 


“HIDUTAC” RWITCHFUSES 


SIN POLE AND NEUTRAL—DOUBLE POLE - 
TRIPLE POLE -TRIPLE POLE AND NEUTRAL 


Men whose business it is to assess and advise 
are quick to appreciate the very real advantages 
offered by G.E.C.’s new Hidutac switchfuses. 
Unlimited full load switching. High breaking 
capacity. High fault current protection. 
Absolute safety. These are the performance 
features that the experts like so much, but 
they also welcome the smaller size and the 
good looks of this advanced range of switch- 
fuses. As it is made by G.E.C., they naturally 
take its reliability for granted. 


15, 30 or 60 amp. 440 volt a.c. Single Pole and Neutral, 
Double Pole, Triple Pole, Triple Pole and Neutral Switch- 
fuses with interchangeable H.R.C. or rewirable fuses. 


INSTALLATION EQUIPMENT GROUP 
SWITCH AND FUSE GEAR - H.R.C. FUSES - OVERHEAD BUSBARS - RISING 
MAINS + CONDUIT + PIRELLI GENERAL CABLE - CABLE TRUNKING 
UNDER FLOOR CABLE DUCTS - ELECTRIC WIRING ACCESSORIES - BELLS 


THE GENERAL ELECTRIC CO. LTO., MAGNET HOUSE, KINGSWAY, LONDON, W.C.2 
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cast resin joint 


: : by Pirelli-General 


Inexpensive too—and that, next to its being 
completely watertight, is perhaps the most 
important fact you should know about Pirelli- 
General’s exclusive new cast resin joint. 
Look at this trousers joint and read below 
now Pirelli-General has evolved a method of 
sealing the joint completely against moisture 
Straight, Trouser or Tee Joints for P.V.C. 
msulated cables comprise jointed cores 
embedded in a resin casting, the j fiut 
over the ferrules bein : 
tape coated with V.C. paste, Phe paste is 
d by the heat productéd during the poly- 
tion of the resin, thereby providing an 





= C. covering over the ferrule. 


FOR PVC INSULATED L.T. CABLES 
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eerrit tenceals CABLE WORKS LIMITED Swe 


SOUTHAMPTON AND EASTLEIGH 




















YORKSHIRE transformers 


serve the Power Supplies of Great Britain 


YORKSHIRE ELECTRIC TRANSFORMER CO., LTD. THORNHILL, DEWSBURY, YORKS. Tel: Dewsbury 169//2 Grams: ‘‘Transforme, Dewsbur 
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HIGGS(@) MOTORS 


MANAGING DIRECTOR DAVID C.Y. HIGGS. AMLEE. 


BIRMINGHAM 6 


FLANGED MOUNTED MOTORS FOR ALL INDUSTRIAL APPLICATIONS 


GUARANTEED FOR EVER 


BELFAST BRISTOL - CARDIFF - DUBLIN - DUNDEE - GLASGOW - HULL - LEEDS - LIVERPOOL - LONDON 
MANCHESTER — NEWCASTLE - PETERBOROUGH - SHEFFIELD - WOLVERHAMPTON 





PYROTENAX LIMITED 


LONDON: ViCtoria 3745 
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(What could be simpler !) 


The Romans showed how to cope with the British 
climate by introducing their effective, if hazardous, 
method of floor warming. Since then it has taken a 
long time to supersede their idea of using external 
heat with its problems of fuel supply and waste 
disposal. 

Today, Pyrotenax Warming Cable provides the 20th 
Century approach to space heating with a built-in, 
completely invisible system. Pyrotenax Warming 
Cable is equally suitable for floor warming — using 
cheap overnight electricity, or for walls and ceilings 
where heat is required within minutes. With either 
method the virtues of Pyrotenax are identical — easy 
to install, less costly to do so and, once in position, 
provide a trouble-free life equal to that of the building. 
Pyrotenax Warming Cables are supplied direct to 
electrical contractors to whom a technical advisory 
service is freely available. 


Pyrotenax 


REG® TRADE NAME 


WARMING CABLES 


The use of the trade name “Pyrotenax”’ is exclusive to the products of this company and its associates 


HEBBURN-ON-TYNE - 


MANCHESTER: Deansgate 3346/7 


Tel: Hebburn 83-2244/8 


BIRMINGHAM: Midland /265 LEEDS: 27826 NOTTINGHAM; 83805 GLASGOW: City 364//2 CARDIFF: 23689 
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Simplex specialise in 
Talel'l-j4at-0 Mm it-4ehdlal:@ume- Wale! 
will provide technical 
staff to survey .and pre- 
pare lighting schemes 


that ensure, by the use a 
of the right fittings, 
maximum results for 


your installation. 
There’s a Simplex 
Branch strategically 
placed throughout the 
length and breadth of 
the country with the 
facilities and the stocks 
to keep you instantly 
Tepelelit-tem@e-Nale Me Ke halt 10m 
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| . SIMPLEX ELECTRIC 
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CREDA WORKS - BLYTHE BRIDGE 
NR STOKE ON TRENT ~- STAFFS 


Branches throughout Britain ) 
and opents throughout the world 


Electrical Division 






The Simplex Junior Reflecto Flood has 
been specially designed and constructed for 
Aoodlighti ng P Oo 


= nt 


From £20 9s. 10d. complete with choke. 


REFLECTOR AND DISCON HAVE BEEN 
ACCEPTED BY THE COUNCIL OF ’ 
DUSTRIAL DESIGN FOR ‘ DESIGN INDEX 4, 
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~ Site limitations must be studied early 
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Early planning ensures economic, 
efficient and effective boiler plant 


Right at the outset, when new boiler installations have to be considered, consultation with 
IC boiler engineers helps to resolve the problems of selecting the most suitable plant. 
The importance of early discussions about boiler plant cannot be over emphasized. Selection 
of operating conditions, boiler output, the choice of fuel, method of firing, and the site 
limitations, are but a few of the basic problems which can be resolved by early planning. 
Take advantage of this IC service, backed by world wide experience, design, research, 
manufacturing, and installation facilities. 


INDUSTRIAL WATERTUBE BOILERS R OIL, GAS OR SOLID FUEL FIRING 


TIONAL COMBUSTION LIMITED 


NINETEEN WOBURN PLACE LONDON WCI TELEPHONE TERMINUS 2833 WORKS DERBY rc 4 


Member of Atomic Power Constructions Limited - One of the British Nuclear Energy Groups 
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The CHEAPEST 
CENTRAL HEATING 


with OFF-PEAK electricity 


ENGLISH ELECTRIC HOUSE 
Architects: Adams, Holden & Pearson 
Contractors: Taylor Woodrow Construction Ltd, 


Drawn by: R. Myerscough Walker 


using B & A ELECTRODE 
HOT WATER BOILERS 


BASTIAN & ALLEN electrode boilers using 
off-peak power with thermal storage provide 
the cheapest system of central heating by 
electricity. It is clean, convenient, abso- 
lutely reliable, and can be used with any 
form of hot water heating. Many of the 
latest building projects are being heated by 
B & A electrode boilers, these include: 


@ BERKELEY RESEARCH 
LABORATORIES 


@ ENGLISH ELECTRIC HOUSE 

@ KENSINGTON CIVIC CENTRE 
@ MANCHESTER LAW COURTS 
@ MERSEY TUNNEL OFFICES 

@ PLYMOUTH CIVIC CENTRE 


i 


@ DEVON COUNTY HALL 


@ ELEC. BOARD FOR 
NORTHERN IRELAND 


Write for Catalogue ET 


. 
' 





BASTIAN & ALLEN 


FLECTRODE BOILERS Q__ 
! ls 
Lil 

Fully automatic + Accurate controls « NO attendant needed 


NO boiler house +» NO chimney + NO fuel storage 
NO fumes or fire risk 


BASTIAN & ALLEN LIMITED 
Ferndale Terrace, Harrow, Middlesex. 


Northern Office: 62, Robertson Street, Glasgow, C.2. Central 7628 
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Phone: HARrow 7171/6 
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25—100 AMP TERMINAL TYPE C.G.T. 
FOR CONTROL AND LOAD CIRCUITS 


SNAP IN FIXING 
REQUIRED. 


NO SPECIAL TOOLS 


HIGH-GRADE MELAMINE MOULDINGS FOR 
FIRST-CLASS INSULATION. 


SPECIAL CABLE CLAMP DESIGNED TO 
ELIMINATE STRAND BREAKAGE. 


TERMINAL IDENTIFICATION SIMPLY 


ACHIEVED. 


| ELECTRICAL CO. LTD. 


All British 
Control Gear Terminal Blocks 





O—25 AMP TERMINAL TYPE MT 


FOR CONTROL AND INSTRUMENT CIRCUITS 


@ 100 WAYS PER 30 INCHES for SPACE SAVING. 


@ AVAILABLE WITH SCREW AND SOLDER 
CONNECTIONS. 


Above are only some of the many advantages that OBERTERM 
Clip-in terminals offer. 


Write for further details to: 


TERMINAL WORKS, KIMBOLTON RD., HIGHAM FERRERS 
NORTHANTS 


Tel: Rushden 3677 


London Office: 80 NEW BOND STREET, W.1. Tel: Hyde Park 0728 
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BREAKERS 


IMMEDIATE DELIVERY 
FROM STOCK 


Stab-lok 


DISTRIBUTION 


Incorporating 
The most Proven Circuit Breaker 
in the world. 








BOARDS 








AS DEVELOPED BY 
Fee am PACIFIC ELECTRIC 
COMPANY, NEWARK, U.S.A. ~- 
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E.C.C. (Moulded Breakers) Limited, 
FORDHOUSE ROAD WORKS, WOLVERHAMPTON 
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Silicon Carbide 
Electric Furnace 
Heating Elements 


by CARBORUNDUM 


TRADE MARK 


The new DELTA heating element, used by leading furnace 
builders throughout the country, facilitates exceptionally accurate 
temperature control, to a maximum of 1550°C. It also offers 
outstanding economic advantages. It will give you 

* Easier Installation 

* Cleaner Operation 

* Cheaper, Easier Maintenance 

* Increased Efficiency 

* Longer Service 

* Greater Safety 

These are the results of more than a quarter-century’s unmatched 
experience. We shall be glad to hear from furnace builders and 
furnace users who would like full technical details of GLOBAR 


DELTA elements. 
A GREAT RANGE OF SIZES IS AVAILABLE 


THE BRITISH RESISTOR GO. LTD. 


TRAFFORD PARK, MANCHESTER I7 - TRAFFORD PARK 2381 
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BLOCK CONNECTORS 5-100 AMP, 
% FOR FULL DETAILS WRITE FOR CAT 


1-12 WAY, 
No. NBQ//2ET. 


IN BAKELITE, 


PVC, RUBBER, NYLON AND PORCELAIN. 
METWAY - KEMP TOWN 


WEATHERPROOF METAL-CLAD 
SOCKETS, PLUGS, SWITCH SOCKETS etc. 


BRIGHTON 
for all electrical purposes 


e Socket 
on Fiané c 
ayer spring COVE 


MANUFACTURING ELECTRICAI 


SIMMONDS & STOKES wipnan) LTD 


ENGINEERS 





Victoria House, Southampton Row, London, W.C.!. HOLborn 2163, 8637 





Orthos Engineering Lted., 62 Coventry Road, Market Harborough, Leics. 
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SWITCHGEAR 
RELY 

ON 

THE 
EXPERIENCE 
OF 


Full details available from: 
THE GENERAL ELECTRIC CO LTD OF ENGLAND 
Switchgear Division, Birmingham 6. 





The first 
330-kv SWITCHGEAR 
in AUSTRALIA 
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JIU kv 


at Upper Tumut (Snowy Mountains H. E. Authority), Yass 
(E.C. New South Wales), and Yallourn (S.E.C. Victoria) 


at Magill and Port Augusta, S. Australia 
(Electricity Trust, S. Australia) 


Photographs by courtesy of Electricity Commission, New South Wales 
and Electricity Trust of S. Australia 


The first switchgear with a rating of 330kV 
10,000 MVA to be commissioned in 
Australia was constructed by AEI. 


From the Upper Tumut Generating Station, 
supply is distributed through the Yass 
Switching Station into the N.S.W. System. 
Air-blast circuit-breakers of the type 
GAI1W8 are employed. 


At the Magill Sub-station and the Sir 
Thomas Playford Power Station. in South 
Australia, type GA10X8 air-blast circuit- 
breakers, with a rating of 275kV 

3.500 MVA. are installed. 


Further switchgear of this type, for 330kV 
service, will be installed at the Sydney 
South Sub-station. 


For further details, write to AEI Switchgear Division, 
Trafford Park, Manehester 17, or to your local AEI office 


Associated Electrical Industries Ltd. 
Switchgear Division 


TRAFFORD PARK, MANCHESTER * HIGHER OPENSHAW, MANCHESTER * WILLESDEN LONDON 
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Registered as a Newspaper 


Dans cre numéro 
Mécanisme de Contréle de Moteurs Marins 2e Partie 79! 
Le dispositif étoile-triangle et autotransformateur pour 
moteurs d'induction est souvent utilisé dans le but de 
réduire le courant maximum nécessaire au démarrage. Les 
oscillogrammes démontrent qu’avec des démarreurs du 
type étoile—triangie, !es courants relativement forts ont 
un débit d'un ou deux cycles en changeant de |"étoile a 
triangle, tandis que les démarreurs autotransformateurs, 
es courants magnétisants causent un afflux élevé de 
courant transitoire. 
Les installations d'Analyseurs de Réseaux—2e Partie 797 
L'appareillage de l'analyseur de réseau—courant alter 
natif—utilisé par !a CEGB (Central Electricity Generating 
Board) est basé sur des unités de comptage qui peuvent 
étre insérées a tout endroit du circuit établi sur l'analyseur. 
Ces unités indiquent le courant, la tension, |'énergie 
réelle et réactive et l'angle de phase. Une unité peut 
étre insérée & |'endroit choisi par un systéme de relais 
recevant des instructions sous la forme d'un code A cing 
caractéres, Les calculateurs par analogie du type analyseur 
de réseau font la concurrence aux calculateurs élec- 
troniques en ce qui concerne 'e temps requis pour pré- 
parer un probléme en produire la solution. 
La Radio et |'Alimentation d'Energie 81 
Dans le Royaume-Uni, l'industrie de distribution 
d'énergie se sert beaucoup de liaisons par radio pour 
contréler |'entretien des lignes et le personne! effectuant 
ce service, et personnel du client, en se servant de 
véhicules tout spécialement équipés d'appareils 
d'émission/réception. Le dispositif utilisé est celui d'ampl 
tude modulée. Les largeurs de bandes sont sérieusement 
imitées, et l'espacement des canaux de transmission a 
été réduit de 100 kc/s & 25 kc/s, avec 124 kc/s en 
développement. Des projets pilotes opérent au moyen de 
communications par radio pour la protection des systémes 
d'énergie. |'s opérent également par la télémesure, 


An dieser Nummer 


Schiffs-Wechselstrommotor-Steuerung, II 791 

Im Bestreben den Spitzenanlasstrom zu reduzieren wird 
das Anlassen von Asynchronmotoren mittels stern-dreieck 
geschalteter Anlasser bzw. Autotrafos oft empfohlen. Aus 
Oszillogrammen geht hervor, dass bei Verwendung von im 
Stern-Dreieck geschalteten Anlassern relativ hohe Stréme 
fliessen wahrend der ersten ein bis zwei Perioden nach der 
Umschaltung vom Stern auf Dreieck, wahrend Verwendung 
von Autotrafo-Anlassern eine hohe voriibergehende Strom 
welle durch Magnetisierungstréme verursacht wird, 


Netzuntersuchungs-Einrichtungen, 2 797 
Die Instrumentenbestiickung des von der britischer 
Elektrizitatsbehérde verwendeten Wechselstromnetz-Unter 
suchungsgerats besteht im wesentlichen aus Messplatzen 
die an beliebigen Stellen des durch die Untersuchungsein 
richtung gewahiten Stromkreises. Diese Messplatze lasser 
Strom-Spannungs-, Wirk- und Blindleistungs-Werte sowie 
Phasenverschiebungswinkel ablesen. Ein Messplatz wird 
an der gewahiten Stelle mittels einer Relaisanordnung 
eingeschaltet, auf Grund eines im Fiinfzeichenschlissel 
gehaltenen Kommandos. Analogrechner von der Art wie 
sie zur Netziiberpriifung verwendet wird werden sich 
moglicherweise als konkurrenzfahig erweisen gegenuber 
elektronischen Digitalrechnern in bezug auf die zur Vor- 
bereitung einer Aufgabenstellung und zu deren Lésung 
bendtigten Gesamtze't. 
Das Radio in der Kraftstromversorgung Sil 
Die britische Stromversorgungsbehérde macht weit- 
gehend von Radioverbindungen Gebrauch zur Ueber 
mittlung von Anweisungen an Mannschaften des Leitungs- 
reparatur- und -Instandhaltungsdienstes durch Verwendung 
fahrbarer Sender sowie des Verbraucher-Kundendienstes 
Empfanger-Anlagen. Die hierbei verwendeten Bandbreiten 
sind dusserst beschrankt, sodass die Kanalteilung von 100 
kHz auf 25 kHz reduziert werden musste und mit einer 
weiteren Einschrankung auf 12,5 kHz gerechnet werden 
muss. Versuchsanlagen sind errichtet worden um die 
Brauchbarkeit von Radioverbindungen im Kraftstromnetz 
schutz und-Fernmesswesen zu priifen. 
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SARDINIA HOUSE, SARDINIA STREET, LONDON, W.C.2 
Telephone: HOLborn 6016 





Telegrams: Equivolt . Estrand 








Motor Control Gear for Alternating Current Ships— 
by R. A. F. Craven; A.M.1.E.1 
Power Generation and Aswan 


Ontario Standardised on 60 c/s ... 


C.E.G.B. Network Analyser Installations—Part 2 
by A. W. Hales, A.c.1.(B’HAM), A.M.1.E.E., A.M.BRIT.LR.E. 


New Design for Underground Stock 


Coolkeeragh 


Protective Gear Saves on Distribution C.B’s ... 
by G. Hall, a.M.1.£.E. 


Nuclear Power Prospects ... 
Gas Turbine for Lynton 


Radio in the Supply Industry 
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MOULDED CASE 
CIRCUIT-BREAKERS 


FOR USE WITH 
ANY APPROPRIATE 
TRANSFORMER 


NO FLOOR 
SPACE FOR 
LT SWITCHGEAR 


LOW INITIAL COST 
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Comment 


SUPPLY ON THE AIR 

Use of radio communication by the supply industry has been increasing steadily 
over the past decade and the general review of the present situation, presented 
in an IEE paper last week, is timely. It shows that the situation is far from 
being fully satisfactory. The widespread demand for radio communication facilities 
makes it difficult for the industry to get anywhere near the facilities it would like 
for its mobile radio stations and acts as a severe restriction in the technically 
important field of radio links between fixed stations. In its fight to obtain an 
allocation of a number of communication channels commensurable with its 
importance to the country’s functioning, the supply industry has been hampered 
by lack of appreciation of its special requirements, with lengthy messages having 
to be passed and repeated back, effectively giving continuous transmission when 
complicated switching operations are being carried out in storm breakdown 
conditions. Continued pressure by the industry’s representatives on the Post Office 
committee dealing with frequency allocations is producing some improvement in 
this respect, at the cost of using ever-narrower wavebands for working: but the 
progress that can be reported in the fixed station communication links is not so 
impressive. It is most difficult to obtain permission to operate such links in the 
UK, at least where telephone landlines are a possible alternative; but for some 
supply purposes radio links have advantages which are quite separate from cost 
considerations. Because they introduce no appreciable phase shift into signals, 
unlike landlines, radio links are potentially well-suited to protection schemes 
working on phase-comparison principles. When the distribution side of the 
industry is considered, the multiplicity of substations makes radio links potentially 
more attractive economically than line links for communication, protection and 
telemetering procedures. In exploiting such possibilities, Britain at present lags 
behind overseas supply administrations. 


DANGER OVERHEAD 

Last year, almost one-third of the fatal electrical accidents coming within the 
jurisdiction of the factory inspectorate were caused through contact with live 
overhead lines. The typical accident in this category is electrocution of some 
construction site worker when the jib of a crane comes into contact with the 
overhead line—or near enough to cause a flashover. Since the lines are clear to 
see, accidents of this sort should be easily preventable, but because of the rather 
casual attitude taken to the danger and the lack of appreciation of what constitutes a 





safe clearance, fatalities continue to occur. To meet 
this situation, a specific requirement has been 
included in the new safety code for the building and 
civil engineering industries, issued in draft form by 
the Ministry of Labour recently. Under the code it 
will be an absolute duty to take all practicable pre- 
cautions to prevent danger when overhead power 
lines are near a site. Barriers are means of doing this, 
as the draft regulation recognises; and such barriers 
may take many forms, even that of a cradle around 
the power lines. It is certain, then, that supply 
engineers will become closely involved in giving 
advice about implementation of the new requirement. 
They have been willing to help in the past; but the 
casual attitude of some contractors to the electrical 
danger presented by overhead lines has prevented 
the advice from being more effective. A question for 
consideration is whether the “practicable pre- 
cautions” ought to include notification to an elec- 
tricity board that cranes will be near a line. 


STARTING CURRENTS 

Starting currents on squirrel-cage motors are a 
constant subject of concern to installation engineers, 
even though restrictions on direct-on-line starting are 
far less stringent than they used to be. The subject is 
discussed in an article we publish this week on 
ships’ auxiliaries; but the points made have much 
more general application. The current transient that 
occurs on transition from star to delta connection 
when that form of starting is employed is now 
generally recognised. Its magnitude can easily exceed 
that which would occur if simple d.o.l. starting were 
used, but its rather short duration makes it of 
relatively little importance on systems having reason- 
able capacity compared with the rating of motor 
being started. Not so generally recognised is the 
initial surge of current involved that can occur 
with auto-transformer starting. The cause here is 
the magnetising current inrush when the transformer 
is first excited. In unfavourable circumstances, this 
can substantially exceed the current that would flow 
with direct-on-line starting, though, again, the rate 
of current decrement is high and the transient lasts 
for only a couple of cycles or so. Practical impor- 
tance of these excess currents may be relatively 
slight, but they should be kept in mind whenever 
the choice has to be faced between simple starting 
and the use of some reduced voltage device. 


CHANGE-OVER COMPLETE IN CANADA 

The largest frequency conversion scheme ever: this 
is but a pale description for the programme com- 
pleted last year by the Hydro-Electric Power 
Commission of Ontario. Originally planned to take 
15 years, the change from 25 c/s to 60 c/s was 
finished within ten years. The annual report reviewed 
this week contains a special account of the work, 
and this makes clear that one of the embarrassing 
features was the continuous growth of the system 
during the change-over. Originally estimated to 
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cover three-quarters of a million consumers, the 
scheme eventually involved over one million and, 
while in the beginning domestic consumers had an 
average of 2-7 frequency-sensitive appliances, to- 
wards the end of the programme this had grown 
to nearly six per consumer. Not surprisingly, the cost 
was over double the estimated figure and, excluding 
the amounts borne by consumers and the munici- 
palities responsible for converting their own distribu- 
tion equipment, a total of $352 million had to be 
met by the Commission. Inevitably, a change-over 
scheme of this magnitude must bring to light some 
droll uses of electricity,and perhaps the quaintest was 
the small motorised door which opened automatically 
to let a cat out and in, while the most sophisticated 
was surely the electrical bridge table which shuffled 
and dealt the cards. With seven million pieces of 
equipment converted, however, the accent of the 
scheme must essentially be on its magnitude, and this 
the report makes plain, but it is modestly reticent on 
the organisation and swamp change-over techniques 
that were developed to such perfection that they must 
remain an outstanding experience of this great 
standardisation project. 


PATH TO PROFESSION 

The recent publication, after only three and a half 
years, of a revision of the IEE’s report on the train- 
ing of graduate engineers is an indication of the 
speed at which ideas are becoming clarified in this 
important field. The revised version of the report 
differs from its predecessor mainly through more 
explicit recognition that the man who has attained 
professional academic qualifications will not take 
too kindly to a dull apprenticeship. He will become 
dissatisfied if his intellect is expected to mark time 
while he gains some basic experience. Keep the man 
occupied mentally as well as physically is the watch- 
word, one which will be appreciated by some who 
spent their two years of post-graduate apprenticeship 
a decade or so ago. This thought is carried further 
by the recognition the report gives to the professional 
equivalent of training on the job—experience in a 
staff appointment. This approach is clearly disliked 
compared with the formal training scheme, but it is 
one that can certainly work successfully when the 
senior engineers concerned are willing to spend some 
time over the training of their junior colleagues. 
Direct responsibility in such cases can act as a 
forcing ground of effort and intelligence so as to 
compensate fully for any gaps left by the relatively 
haphazard programme necessarily followed. That it 
should now be sanctioned is one of many recent 
signs of broader thinking in the continuous concern 
of the IEE Council to maintain or raise the standard 
of professional qualification. More liberal thinking 
about the means to this end rightly involves 
removing some of the unnecessary 

obstacles along a path which it is 

far from easy to negotiate even 

without them. 


This week's quick summary of electrical news faces advertisement page 20 
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Motor control gear 
for alternating current ships 


by R. A. F. Craven,* A.M.1.E.E. 


use in ships having a.c. auxiliaries were discussed in 

the first part of the present article, when particular 
attention was given to specification and selection and to 
consideration of the starter from the aspect of short-circuit 
performance. The present, concluding, part deals with 
types of load and starter performance. 


(GF sins requirements for motor control gear for 


Reduced Voltage Starters 

When the limit in the size of motor that can be started 
d.o.l. is reached, reduced voltage starting is used. The 
object is, of course, to reduce the starting current. Since 
the robustness of the squirrel-cage motor remains of prime 
interest, reduction in starting current is achieved by reduc- 
tion in the phase voltage applied at start to the motor 
primary, rather than introducing slip-ring machines. Most 
reduced voltage starters are either star-delta or auto- 
transformer and it is both interesting and useful to study 
their transient starting characteristics as distinct from the 
idealised starting current, torque and speed relationships 
usually discussed. Because we are dealing with the starting 
of motors from a supply source which is small compared 
with most industrial power supplies, transient phenomena 
are a worthwhile study. 

Let us say straight away that extensive observation 
shows that transient currents of high amplitude do not 
seriously affect the ship’s power supply and, if manifest 
at all, it is only in light flicker.’ 


Type of Load 


The kind of loads found on board ship do not present 
difficult starting problems for d.o.l. starters, st As 


PART 2 


friction that can be expected under the worst conditions 
(low temperature or inadequate lubrication, for example). 
Accelerating torque is the net torque (i.e. motor torque 
less the resisting torque of the drive) available for accelera- 
tion of the drive and motor rotor inertias. Peak torque is 
the maximum value of any pulsating torque when the 
motor is running at normal speed. 

The main driven loads are centrifugal fans, pumps and 
compressors and reciprocating compressors. 

The three centrifugal drives have similar torque/speed 
characteristics (torque proportional to square of speed) and 
the required torques are, in terms of full-load torque (f.1.t.); 

Breakaway torque 0-2 to 0-3 times f.Lt. 

Accelerating torque 0-1 to 0-25 times f.1.t. 

Peak torque 1-0 times f.1.t. 

Reciprocating compressors, however, present a more 
difficult starting problem. 

Breakaway torque 1-0 to 1-5 times f.L.t. 

Accelerating torque 0-7 f.Lt. 

Peak torque 1-3 to 1-7 times f.L.t. 

The specified permissible voltage drop determines, as a 
first step, the maximum starting current or kVA and it is 
conveniently expressed as a percentage of generator 
capacity. Although it may be easier to ignore the power 
factor, it nevertheless does affect the amplitude of the 
permissible starting kVA and it is certain that the higher 
the power factor at start, the less the voltage disturbance. 
Neither auto-transformer nor star-delta starting assist in 
this respect, but primary resistor starting does and where 
voltage drop is critical this form of starter, with its inherent 
ability to give a higher power factor at start, is worth 
careful consideration. 





but when reduced voltage must be intro- 
duced then consideration must be given to 
the problem. 

In passing, it is worth while saying that 
the US National Electrical Manufacturers’ 
Association classification of standard 
squirrel-cage motor torque, current and 
speed (Designs A, B, C, D and F) is so 
obviously worth while that it must be hoped 
that British manufacturers will soon follow 
suit. Despite the limitation it may put on 
design, the value to the user and control- 
gear engineer is very high. 

Three criteria, breakaway, accelerating 
and peak torques, are important in specify- 








ing suitable starting characteristics. 
Breakaway torque is the torque required 
at start to overcome the greatest static 


* Mr Craven is a director of Watford Electric 














and Manufacturing Ltd. The article is based 





on a lecture given at the Royal Technical 
College, Glasgow, in a series on alternating 
current for marine auxiliaries. Part 1 appeared 
on 10 November. 


Fe 


Fig. 6. 


Variation of torque and current with speed for star-delta and auto- 


transformer starters 
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Large motors are unlikely to be started frequently and 
it has been said that a starting kVA of up to 50% of the 
generator capacity is acceptable for cargo ships and up 
to about 20% for passenger ships.! 


Star-delta Starters 

Where the breakaway torque is not more than 30% 
f.l.t., star-delta starting can be used. The torque-speed and 
current-speed curves for star-delta starting in Fig. 6 
are rather idealised pictures of what really happens during 
the starting sequence, and the oscillogram in Fig. 8(a) 
is quite typical. The current on closing the star contactor 
is quite normal; it is 33% of full voltage current. The 
current should fall to about half this value when the 
star contactor opens, the motor then ceases to accelerate 
and when, about two cycles later, the delta contactor 
closes, a high-peak current appears (the largest peak 
appears in the red phase in the present example). What 
happens is that when the motor is disconnected it 
behaves as an alternator with a decaying field and 
reducing speed, and the terminal voltage appears as 
shown in Fig. 7. If the reduction in speed is sufficient, 
reconnection to the supply (by the delta contactor) may 
occur when the supply and motor voltages are in opposi- 
tion and the current rises transiently to a value which may 
exceed that which would be attained by d.o.l. full voltage 
start. For comparison, a d.o.]. start of the same motor is 
shown in Fig. 8(b). If an attempt is made to reduce the 
transition pause to, say, less than 1 cycle, then there is 
danger of a short-circuit occurring if the motor is stalled 
or running slowly; the star contactor on opening may arc 
for as much as one cycle, which would be quite normal 
under such circumstances, and the delta contactor on 
closing would apply a short-circuit through the star con- 
tactor arc. The time delay provided by a simple normally- 
closed contact on the star contactor does not give sufficient 
interval for the energising of the delta contactor. 

The transient torque at changeover will also be very high 
whenever high current transients are present, but the effect 
in practice although noticeable from the “thump” that 
occurs, is not serious. 

The star-delta starter provides a convenient reduced- 
voltage start, and although high current and torque 
transients do occur at transition, their duration is very 
short (one or two cycles) and generally the effect is 
negligible and there is no serious justification for closed 
transition star-delta starting of the kind provided by the 
Wauchope connection. 


Auto-transformer Starter 
The auto-transformer starter is the most-often used of the 
reduced voltage starters. It provides greater flexibility than 


Supply voltage Generated voltage 
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Fig. 7. Voltage appearing at motor terminals immediately after 
disconnection of motor from supply, as on star-to-delta connection 
transition during reduced-voltage starting 
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the star-delta starter because choice of accelerating torque 
and current is not limited to a single value. An example 
of a 100 h.p. starter was shown in Fig. 2 on the left-hand 
side. It is not always clearly understood that the line 
current and torque are still related directly (neglecting 
the transformer magnetising current for the moment) and 
that for 34% of full voltage starting and accelerating 
torque the line current is roughly 34% of full-voltage 
Starting current, i.e., it would be the same as star-delta 
But, of course, whereas it is possible to choose any starting 
current or torque up to full-voltage values, normally only 
three auto-transformer tappings are provided to give 40%, 
60% and 75% motor terminal voltage. These tappings 
provide 16%, 36% and 56% of the full voltage line 
current and torque. 


Fig. 6 shows the speed-torque and speed-current curves 
for a motor working on 60% and 75% tappings. The 60% 
tapping provides a performance ideally identical to the 
star-delta start. 

Realistically, only the 75% tapping is of positive value; 
the 40%, tapping gives too low a starting torque generally, 
the 60% could be approximated by a star-delta start. The 
auto-transformer starter is very necessary for the more 
difficult starting conditions of high breakaway torque and 
accelerating torque required by reciprocating compressors. 


Transients in Auto-transformer Starters 


The oscillogram (c) in Fig. 8 shows the transients 
which can occur during starting. Particular attention should 
be given to the high peak at the start. What is so often 
overlooked in discussing this form of starter is the high 
inrush magnetising current of the transformer. Oscillogram 
(d) shows the magnetising current of a 40 h.p. auto- 
transformer. The steady magnetising current is 26 A rms 
but at switch-on the inrush current is 500 A peak. (The 
d.o.l. current of a 40 h.p. motor is about 550 A peak.) 


The highest magnetising current transient occurs when 
the switch is closed as the voltage passes through zero 
and is executing the maximum rate of change. If, at the 
same instant, the residual magnetic state of the trans- 
former is in the opposite sense, then the magnetising 
current tends to the limit imposed only by the winding 
resistance. The phenomenon is very pronounced in motor 
starter auto-transformers because the designed flux density 
of the transformer is usually almost at the saturation level. 
(18,500 gauss in the auto-transformer discussed.) 


The effect of magnetising inrush current is well illus- 
trated in oscillogram (c), where the primary and secondary 
currents of the same phase are shown. The secondary 
current behaves quite normally but the primary current 
is, in fact, initially very much higher than the secondary 
current, whereas, of course, it should be smaller. In this 
particular case, the peak current is 1-6 times peak current 
shown in Fig. 8(b) for the identical motor started on full 
voltage. The duration of the transient is quite short (two 
cycles) and in the example chosen it is one of the most 
pronounced seen; nevertheless, the phenomenon is always 
present unless the switching sequence is such that the line 
and tapping point contactors are timed to close before 
the star contactor. The inrush current is thereby reduced, 
but only provided that the impedance of the part of the 
transformer, which initially behaves as a series reactor, 
is significant 

The provision of closed transition or the Korndorfer 
connection is frequently used and this does reduce the 
transients at changeover from full to reduced voltage 
running. The example shown is a Korndorfer starter. 
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Fig. 8. Current oscillograms for various types of starter during motor starting, showing peaks 





Table |. Comparative Performance and Cost of Starters 





| Max. 
Starting | Starting | Starting transient Duration Starting | Cost 
power |current| of | time tT 
factor Ip in | 
cycles | 


Starter 
Type current | Torque 
ls s during | 


start Ip | 





None® | 


Direct on line , 0 . 
| 033 , ! 1 to2 | 


Star-deita 

Auto Trans. 
40% tap a | 
60% tap... “3 
75% tap ‘ 5 

Primary Resist. “3 


}to2 | 
Ito2 | 
1 to2 
None* 











* The asymmetrical current peak at start is not considered. These are 


relative costs based on a 50 h.p. starter. 


Primary Resistor Starters 


For no obvious reason, the primary resistor starter has not 
been very widely used in this country, but it can provide a 
very simple and reliable and relatively cheap form of 
reduced-voltage start. 

The starter consists simply of a line contactor, a three- 
phase resistor bank, a short-circuiting contactor for the 
resistor, and a timer. The required starting current and 
torque is more easily accommodated than it is with the 
auto-transformer starter and there are no transients. There 
is also the advantage that as the motor accelerates before 
transition, the terminal voltage increases and so does the 
torque. 
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The disadvantage is that the starting torque and current 
are no longer directly related and, therefore, the starting 
current for a primary resistance start is somewhat bigher 
than that for an auto-transformer start for the same torque. 

Expressed more precisely: with auto-transformer and 
star-delta starters the line current and starting torque are 
reduced as the square of (motor terminal voltage/normal 
voltage), while with a primary resistor starter the torque 
is reduced as the square of (motor terminal voltage/normal 
voltage) as before, but the line current is only reduced 
directly as this ratio. 

However, the starting p.f. is somewhat higher and 
voltage dip during start, which is the true limiting factor, 
is somewhat less as a result. 

There can be do doubt that the primary resistance (or 
reactor preferably) starter is useful and can certainly be 
used for centrifugal type drives. 


Comparative Performance and Cost 
Table 1 brings together many of the important points 
in starter choice and application mentioned in this article 
and usefully relates them to cost. 
1. References were on page 728 of Part 1 of this article, 
published in issue 10 November. 
(Concluded) 





Power Generation and Aswan 


basin, the discussions, arguments and delays over 

the construction of the High Dam at Aswan would 
seem to centre mainly round high politics and finance. 
That there might be sound engineering arguments against 
the construction are, however, apparent from the two 
papers* read last week before the Institute of Civil 
Engineers in London by Dr Abdel Aziz Ahmed, D.SC., 
PH.D., M.LC.E., M.I.E.E£., who, as former technical consultant 
to the Ministry of Public Works in Egypt and chairman 
of the State Hydro-electric Power Commission, has made 
a close study of the subject. 

The old Aswan Dam was built in three stages. The first 
dam, designed by Sir Benjamin Baker, was subsequently 
heightened in 1911-12 and again in 1933-34 under the 
late Sir Murdoch MacDonald. The main purpose was to 
provide “annual storage” for irrigation, holding back 
water from the rainy season for use during the dry season, 
with electrical generation as a subsidiary function. From 
the generation point of view, the great problem was the 
comparatively low head and the wide variation in water 
levels which range from 33 metres (108 ft) down to as low 
as 3 metres (10 ft) over a 12-month period. After several 
schemes had been considered, a dual purpose project was 
finally accepted which comprised seven 47 MW units and 
two 11-5 MW house sets, all driven by Kaplan high head 
turbines with an extra 112 MW from low head turbines 
during the flood period. (Presumably, the fall in head at 
flood period is through a rise in level below the dam with 
constant head above.) 

The high head station, first part of the project and 
costing, with its associated civil engineering, some £30m, 
is now in commission and, when fully operative, will 
provide 320 MW at summer level, falling to 113 MW at 


TT those unfamiliar with the topography of the Nile 


“* “Recent Developments in Nile Control” (6102) and 
“Storage Losses in the Nile Basin” (6370). 


flood. This project forms the subject of a paper read by 
G. F. Kennedy and V. Furuskog at the Institution last 
Tuesday, which will be reviewed next week. 

Storage from the existing dam, at present levels, is 
adequate for high and average flow years but is inadequate 
for low years; consequently, provision must be made for 
over-year storage. That is the prime purpose of the High 
Aswan dam project, which it is proposed to erect some 
miles above the low dam. The Nile basin, however, is 
mainly superimposed on a sandy terrain with an impervious 
rock strata which may lie as much as 200 ft below the 
surface in parts. The area, therefore, forms a vast “sponge” 
in which oases and swamp areas only retain their water 
by the surface deposited layers of clay sediment carried 
down by the river. The river beds, too, are rendered 
impervious by the same deposits. 

Technical objections to the High Dam can, therefore, 
be lodged on two counts. First, the terrain is not sufficiently 
stable to support a rockfill dam with an adequate margin 
of safety where the rock substrata is too deep to provide 
foundation for a shell-type dam; secondly, the additional 
hydrostatic pressure by high head storage could well pene- 
trate the thin impervious layer of the river bed and 
accelerate seepage to a point where the loss would equal 
the flow. Such conditions have, in fact, been met with in 
USA where, at Cedar Reservoir, near Washington, seepage 
was so great that storage had to be abandoned, and similar 
experiences occurred at McMillan and Hondo reservoirs 
in New Mexico, Tumalo Reservoir in Oregon and Jerome 
Reservoir, Idaho. 

It is, therefore, quite possible that long-term storage for 
irrigation purposes would best be served by utilising Lake 
Victoria and other lakes in the upper reaches of the Niles 
and their tributaries, with hydro-electric generation con- 
sidered as a separate project in which pumped storage 
might be an essential factor. 
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Ontario standardised on 60 e€/s 


ANNUAL REPORT RECORDS 13% GENERATION RISE 


25 c/s to 60 c/s was completed by Ontario Hydro- 

Electric Power Commission in July, 1959. Referring 
to the standardisation, the annual report for the year ended 
31 December, 1959, comments that the scheme affected 
1 million consumers and required alteration to more than 
7 million items of equipment. Total cost of the work 
was $352:3 million and it was completed in ten years 
instead of the 15 originally estimated. Certain industrial 
consumers are still supplied at 25 c/s, mainly in the Niagara 
region, where there is adequate generating capacity. 
Additional security has, however, been provided by 
installing a frequency changer at the Adam Beck Niagara 
Station. 


Css to of the frequency changeover from 


Gross revenue over the year was 8-3% up on 1958 at 
$214,680,399, while the cost of providing service rose 
slightly more, by 8-8 % , to $211,835,060. General increases in 
charges were postponed only by withdrawing $1-2 million 
from reserves and foregoing the usual provisions for rate 
Stabilisation and contingencies. 

Total energy generated and purchased rose by 13% to 
35,465 million units, and the dependable peak capacity in 
December was 6,155 MW. Energy sales rose by 12%. 


New Plant 

A total of 12 generating units were brought into service 
during the year and construction was continued on nine 
projects, five hydro-electric and four thermal. Three hydro 
stations were completed. These were the 940 MW Robert 
H. Saunders station, the 45 MW station at Abitibi and the 
Silver Falls 45-5 MW plant. There are now no further 
sites capable of sustaining major hydro-electric schemes, 
but there is possibility for development of 2,000 MW in 
Northern Ontario at several remote sites in conjunction 
with base load thermal stations. 

Plans for the next five years show 90%, of the 2,300 MW 
to be installed as thermal plant. Hydro plants which have 
been in service for a number of years were being examined 
during the year to determine whether they were 
economically worthy of retention. 

Work continued on two 1,200 MW stations under con- 
struction, the Richard L. Hearn and Lakeview generating 
stations near Toronto. One of the generators at the first 
station was brought into service during the latter part of 
the year as a synchronous condenser. Work also continued 
on the 100 MW Thunder Bay station and a site was selected 
for the CANDU nuclear 20 MW station on the shores of 
Lake Huron between Kincardine and Port Elgin. 


Considerable extensions were made in 1959 to trans- 
former stations and transmission lines. In the southern 
region, transformer capacity was increased by 1,500 MVA, 
while in the western and Niagara regions two new trans- 
former stations contributed largely to the 560 MW increase 
in capacity. A further 1,000 MVA of transformer capacity 
was also installed in Toronto. 


In the southern Ontario region, the length of 230 kV 
and 115 kV lines was increased by 201 circuit miles, and 
in Toronto nearly 2} miles of 115 kV cables were added 
to the city’s distribution system to supply the Terauley 
transformer station. 


Systems Operation 


A new control centre was brought into operation at 
Richview for the western area of Toronto city. The new 
centre controls load dispatching over telemetering systems. 
Provision has been made for future installation of auto- 
matic equipment for computing where a block of power 
can most economically be generated, taking into account 
system losses. 

Four of the most severe ice storms in Canada’s history 
occurred during the year and at one time over 100,000 
consumers were without supply. Greatest damage was to 
230 kV circuits near Orangeville, where an estimated ice 
load of 25 tons per span formed. The ice was melted by 
connecting the output of Des Joachims station alternately 
to each circuit after the lines had been grounded. A current 
of 1,300 A melted the ice in one hour. 


Research 


Work on the two half-mile sections of 460 kV experi- 
mental line at Coldwater continued with important 
advances in the prediction of corona loss for different 
conductor configurations under various conditions of the 
weather. Tests showed that radio interference performance, 
assessed from short lines, could be applied to prediction 
of performance for long lines. Means were also found to 
differentiate between current leakage losses and corona 
losses. Operation between 460 kV and 600 kV has been 
achieved. 

Investigations on the performance of air-break switch- 
gear had shown that this type of gear, not specifically 
designed to function under load and with no rating for 
switching purposes, was usable instead of more costly 
switches, provided adequate clearances were allowed. 

Systems operational aids investigated during the year 
were applied to water flow and cable protection. At 
Niagara, wind changes caused the flow over the falls to 
alter by as much as 40,000 cu ft/sec. In consequence, there 
was difficulty in scheduling water flow. Sensitive flow 
measurements in the river had been made preparatory to 
designing a computer which will simulate in advance the 
flow variations in the river. 

Two developments applied to cables. A self-regulating 
rectifier for cathodic protection equipment has been 
developed for use in districts where stray currents vary 
rapidly. The equipment has been applied at three points 
on a 115 kV cable. The second development was a camera 
for inspecting the inside of 4 in. cable ducts. 
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Liquefied-gas Blast Breakers 

Among the many principles developed in circuit-breaker 
design to keep pace with the increasing unit size of 
generators and transformers has been that of the gas- 
blast type breaker. A recent phase of development is the 
liquefied gas breaker in which sulphur or selenium hexa- 
fluoride (or other liquefiable gas) is injected between the 
opening contacts to cool the arc and subsequently maintain 
an atmosphere of high dielectric strength in their vicinity. 

In specification 853,683, the Westinghouse Electric Corp., 
of Pittsburgh, USA, describes such a breaker in which the 
gas in the liquid phase is injected between the opening 
contacts, the latent heat of evaporation assisting in the 
cooling of the arc. In one embodiment, here shown, the 
moving and fixed contact pairs, of which there are two 
per phase, are enclosed within a chamber, the liquid being 
piped to the contact structure from a main reservoir via 
measuring piston units mechanically coupled to the contact 
operating mechanism. Since the boiling point of the gas 


The use of sulphur hexaflouride or 
similar liquefiable gas in this form of 
gas-blast breaker differs in that gas 
in the liquid phase is injected into the 
arc space between the opening 
contacts. Cooling of the arc is, 
therefore, augmented by the latent 
heat of evaporation 





is below normal ambients, the whole system is pressurised. 
In the reservoir it varies from 20 1b/sq in. to 700 Ib/sq in. 
at ambients between —40°F and +150°F, the liquid state 
in the lower half being maintained by the vapour pressure 
in the upper half 

Pressure of injection on opening is of the order of 1,200 
lb/sq in. falling to around 400 Ib/sq in. in the manifold 
prior to entering the contact space. Passing through the 
arc, it expands to the vapour phase at around 150 Ib/sq in., 
extracting heat from the arc at the same time. The 
expanded gas is retained within the contact chamber until 
extracted, compressed and returned to the reservoir via a 
compressor unit. To safeguard the contact chamber from 
excessive pressure rises, a relief valve, set to open at 
about 800 Ib/sq in., is also provided. 

Other embodiments incorporate a means for utilising 
the vapour pressure in the reservoir to operate the breaker 
mechanism, the use of heat or of a different gas, separated 
from the vapour by a diaphragm, to maintain vapour 
pressure in the reservoir and alternative arrangements in 
which the contacts are immersed in the liquefied gas con- 
tained in an enclosing reservoir. 

The specification lists boiling points, vapour pressures 
and relative dielectric strengths of suitable gases. 
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PROGRESS IN PATENTS 


SPECIFICATIONS 


Clip-in Diode 

Semiconductor-type diodes, for the most part, have 
followed the basic form of the earlier designs with wire 
tails or tags for solder or screw-type terminations. That 
is not to say that other forms are not possible or are 
undesirable. One variant, for clip connection, is described 
in specification 853,876, attributed to Sarkes Tarzian Inc., 
of Bloomington, Indiana, USA. Using the clip-in type 
cartridge fuse as a model, the assembly comprises a small 
cylindrical housing terminating in two screw inserts, one 
of which supports the semicanductor element and the other 
a spring-loaded device for ensuring good contact with the 
semiconductor. The element is, therefore, housed in the 
space between the two inserts bounded by the insulating 
casing. In an electric circuit, the diode assembly is sup- 
ported by spring-clip terminals to take the cylindrical outer 
end of the inserts, which are of different diameters to 
ensure unidirectional connection. Alternative forms of 
spring loading for the internal contact are described. 








Alternator Protective System 


Modern alternators are often so highly loaded and 
stressed that additional unbalanced loads or faults currents 
may cause damage, but relays energised through a bridge 
network of the RL or RLC type from c.t’s in the alternator 
circuit and set to operate in response to a negative sequence 
component of the load current are inherently frequency 
sensitive. Their operation may be influenced adversely if 
the frequency should drift from the predetermined value, 
causing spurious operation on the one hand or non- 
operation on the other. The marginal extra load considered 
a limit for large hydrogen-cooled units might be exceeded 
with such protective systems under frequency drift. 

In the system proposed by A.E.I. Ltd. and described in 
specification 853,963, a special alternator, coupled to the 
rotor of the main unit and with stator windings delta 
connected across the c.t’s in the output line, has the rotor 
winding coupled across the relay. No current flows in the 
rotor while the stator currents are balanced, but the 
induced current on unbalance is shown to be independant 
of frequency. 


Reproduced by permission of the Controller of H.M. Stationery Office. 
Copies of specifications may be obtained from the Patent Office (Sales 
Branch), 25 Southampton Bidgs, W.C.2. Price 3s 6d. 
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PART 2 


HE first of the three articles in this series dealt with 
- general aspects of the CEGB Headquarters network 

analyser installations and more particularly with the 
d.c. network analyser. This second article discusses those 
aspects of the a.c. network analyser installation not 
covered in the preceding article. It also comments in 
general terms on future network analyser developments, 
particularly in regard to unevaluated competition posed 
by the application of digital techniques in power system 
analytical work. 


Main Instrumentation 
The composite equipment constitutes the main source 
of data from the analyser network and furnishes direct 
indications of network voltage, current, real and reactive 
power, and circuit power factor. The schematic arrange- 
ment of the overall system as applied to a single analyser 
channel is shown in Fig. 7. In essence, the system 
comprises four basic parts: 
1. The amplifier input transformers and associated range 
change selection facilities. 
2. The voltage and current channel amplifiers and asso- 
ciated stabilised power supply units. 
3. The main indicating instruments for voltage, current, 
real and reactive power. 
4. A self-contained phase angle measuring equipment. 
The input transformers are wound on Mumetal cores 
and have single and double screening between sectionalised 
windings on the voltage and current channels respectively. 
The normal transformer secondary voltage input to the 
voltage channel amplifier for instrument full-scale 
deflection is 2-5 volts. The corresponding primary winding 
voltages are 6°25, 15-625, 31-25 and 62°5 volts. Parallel 
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network analyser installations 


by A. W. Hales,* A.C.T.(B’ham), A.M.I.E.E.. A.M.Brit..R.E. 


values for the current channel amplifier are 12:5 millivolts 
for instrument full-scale deflection with primary winding 
voltages of 2:5, 6°25, 12:5, 25 and 62°5 millivolts. All the 
transformers are so designed that their ratio and phase 
angle errors are not greater than +0°:25% and 15 minutes 
respectively. The input voltage to the selected current 
channel transformer is derived from a single 200 milliohm 
precision shunt inserted in the network. 

The voltage and current channel amplifier output 
voltages corresponding to full-scale deflection on the 
main instruments are 50 volts r.m.s., whilst the gains of 
the respective channels are 20 and 4,000. The voltage 
channel amplifier feeds a load impedance consisting 
wholly of parallel-connected instrument coils and their 
associated phase-compensating circuits amounting in all 
to approximately 4,800 ohms. The current channel 
amplifier works into a load impedance consisting of series- 
connected instrument coils and a padding impedance, the 
latter being designed so that the total load impedance 
presented to the amplifier is nominally 1,000 ohms. Thus, 
when the amplifier is operating at nominal rated output 
voltage the corresponding operating current for full-scale 
deflection of the ammeter is 50 milliamperes. The padding 
impedance takes the form of series-parallel RC networks 
and permits the fine adjustment of the relative angle 
between the voltage and current channel outputs (+15 
minutes of arc) without producing a significant change in 
output current magnitude. A vector diagram of the 
operating conditions of the composite system is shown 
in Fig. 8. 


* Mr Hales is with CEGB Headquarters. Part | was published 
on 3 November. 
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The design of the amplifiers, both of which have overall 
voltage feedback applied, incorporates the following 
features : 

(a) An arrangement of heater supplies which ensures 
that no cathode-heater centre potential exceeds 2 volts 
d.c. 

(b) Separate heater supplies are provided for each 
amplifier. 

(c) All current-carrying resistors are of the wire- 
wound type whilst Manganin or Evanohm resistors are 
used in critical feedback circuits where high and long 
term stability of performance is required. 

(d) A built-in circuit monitoring equipment. 
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Fig. 8. Vector diagram of operating conditions for main metering 


equipment 


The auxiliary high tension supplies for the amplifiers 
are derived from two stabilised power supply units having 
250 and 400 volts positive d.c. rails respectively, They are 
of conventional design, the 250 volt line utilising a gas- 
tilled voltage reference tube whilst the 400 volt line uses a 
primary cell reference source. 

The main indicating instruments, i.e., voltmeter, ammeter, 
wattmeter and varmeter, are of the reflecting dynamometer 
type calibrated 0—1:25 per unit. The instrument scaling 
and associated multiplying factors are as follows: 

Scale 
Multiplying factors 
Scale 
Multiplying factors 
Scale 
Multiplying factors 


Voltmeter 0-1-25 per unit 


0-2, 0-5, 1-0, 2-0 
0-1-25 per unit 
0-2, 0-5, 1-0, 2-0, 5-0 
0-1-25 per unit 
0-04, 0-10, 
0-10, 0-25, 
0-20, 
0-40, 2°00, 4-00 
1:00, 2 500, 10-00 
0:00-12-5 per unit real and 
reactive power. 


Ammeter 


Wattmeter 
and 
Varmeter 


0-20, 
0-50, 
1-00, 


0-40 
1-00 
2-00 


Total range 


The voltmeter has a basic sensitivity of 200 ohms/ volt 
and a voltage for full-scale deflection of 50 volts r.m.s. The 
correct phase and magnitude of the currents in the real 
and reactive power meter voltage coils are obtained by 
appropriate internally connected complex impedances. 

The initial a.c. calibration of the instruments is carried 
out using a Shotter-Hawkes comparator of appropriate 
frequency range, and a variable-frequency power generator. 
Once this calibration has been established, the correspond- 
ing dc. operating values can be obtained from a d.c. 
potentiometer. It is thus possible to check the performance 
of the instruments for stability, etc., by routine d.c. poten- 
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tiometer checks when necessary. The availability of two 
precision-grade direct sources of voltage measurement (the 
voltmeters, which have known correction factors), together 
with high stability close tolerance load impedances enables 
the composite equipment to be calibrated on site as occa- 
sion demands. 

The phase angle measuring facility is a self-contained 
unit and all-electronic in conception.’ It consists of two 
virtually identical channels which derive their inputs from 
the voltage and current circuits of the main indicators— 
the insertion effect being negligible owing to the high input 
impedance of the channels (approximately 1 megohm in 
parallel with 20 pF). The first stage of each channel is a 
conventional RC-coupled amplifier which is preceded (in 
one channel only) by a “coarse” phase shifting and attenu- 
ating network and, in the other, by a “fine” phase shifting 
and attenuating network, Both these input stages are 
succeeded by two limiting stages over which automatic 
mark-space ratio control circuits operate.’ The operation 
of the latter ensures that, over the wide range of input 
voltage conditions which obtain, a close approximation to 
unity mark-space ratio is maintained. The square wave 
outputs of the limiter stages of each channel are fed to a 
mixer stage—a short-based pentode type valve—the anode 
current of which is measured by a milliammeter linearly 
calibrated in terms of phase angle (90° lag—O—90° lead). 
Compensation of the mixer stage for supply voltage vari- 
ations and their consequent effect on cathode temperature 
is achieved by a double diode/resistor combination which 
shunts the main indicating instrument. 

The ordinary mode of operation is such as to give a 
continuous indication of power factor, though the instru- 
ment may be used as a universal phase angle meter with 
any input of appropriate magnitude and wave form. 

When conditions of cross operation exist between the 
control consoles, i.e., when Channel 1 is selected to Console 
2 and vice versa, the metering system of a particular 
channel is automatically selected to the instruments in the 
console from which operations are being conducted. 


Circuit Instrumentation Scheme 


The main instrumentation is inserted at a selected point 
in the analyser network by means of a system of relays 
comprising in all 852 relay units. The relays, which are 
contained in plug-in cylindrical cans, are of the double-pole 
changeover type and are fitted with palladium contacts 
and capacitance splitter plates. The selection of a particu- 
lar relay is effected by a system of Ledex rotary selectors, 
each relay being selected by a code word comprising five 
characters. The structure of the code word is shown in 
Table 2. 


Table 2. Build-up of Circuit Selection Code 





Character | i 
No I 2° 3 4 | 5 





| Unit circuit 


Channel 
| position 


Selection 


“Unit Type” 10's I's 
Selector digit digit 


Possible 0—2 L, M, G, o-9 o-9 } i—4 
Values inclusive AT, CT inclusive inclusive inclusive 


Specified 
Function 











* L, Line impedance unit; M, Load impedance unit; G, Generator unit; 
AT, Autotransformer unit; CT, Coupling transformer unit. 


The logical design of the channel selection scheme pro- 
vides that any channel-control console combination may be 
selected with the exception that it is not possible to operate 
two consoles in one channel simultaneously. When this 
latter condition arises an audible alarm is given and relay 
operation is prevented. For the selection of a particular 
relay, the character numbers 1—S are operated sequen- 
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tially. Nos. 1—4 are self-explanatory, but No. 5 unit 
circuit position selection is not so, the selection here 
depending upon— 

(a) The type of unit selected, 

(b) Circuit position required in (a). 

In the case of generator and load impedance units only 
one circuit position is required (No. 1), whilst in the case 
of autotransformers and double-wound transformers two 
positions are required (Nos. | and 2). Line impedance 
units, however, have the maximum of four possible points 
of measurement when used in a 7-configuration, i.e., Nos. 
1, 2, 3 and 4. 


Analyser Control Consoles 

All routine data from the analyser is obtained at either 
or both of the control consoles (one shown in Fig. 9), 
according to circumstances, the equipment being operated 
as a Single analyser for especially large network studies 
or as two separate analysers for systems of reduced com- 
plexity. In addition to circuit selection facilities, the 
consoles contain the main instrumentation indicators—the 
scales of which are visible through apertures in a masked 
glass panel which forms the horizontal surface of the 
console. 

The selection facilities when correctly operated permit 
the operation of an individual metering relay, which 
inserts the main instrumentation at a chosen point in the 
network. The range-change facilities of the voltage and 
current channel amplifiers are also remotely controlled 
from these points and visual indication of selected range 
multipliers for voltage, current, real and reactive power 
is provided. A remote control feature for main power 
supplies is also included. Both consoles have self-contained 
equipment for the continuous measurement of circuit 
power factor. 


Termination and Interconnection Field 

The centre section of the main analyser is used for the 
termination of all units, the terminations being colour- and 
numerically-coded according to unit type, function, etc. 
It is also used as a field for the assembly of any desired 
network. The latter facility consists of rows of plugs inter- 
connected so that adjacent sockets, when inserted, are 
automatically connected together. A vacant plug position 
between neighbouring bus sockets isolates them one from 
the other. Designation strips are provided for the identifi- 
cation of system locations. 


1,000 c/s Interconnection Cables 

The form of cable for main 1,000 c/s interconnections 
employed varies according to the type of functional unit. 
In general, generator units employ polythene-insulated 
coaxial screened feeder, load impedance units polythene- 
insulated twin-screened feeder, and the remaining units 
(line impedance, autotransformer and coupling trans- 
former) six-core polythene-insulated p.v.c.-sheathed multi- 
core cable, each core being individually screened. With the 
existing arrangement all screens are operated in an isolated 
condition. The cabling at the rear of the termination panel 
assemblies is in 70/-0076 silk-covered cable—each cable 
being maintained in position by a weighted pulley. The 
selection of this cable was determined largely by mechani- 
cal rather than electrical considerations. All cables are 
terminated with’ appropriate plug-socket components to 
facilitate dismantling of the equipment. 


Primary Power Supplies 
These supplies are located in two racks adjacent to the 
analyser (a front view is shown in Part 1, Fig. 6). The 


Fig. 9. One of the two control consoles for the a.c. network analyser 


mains supply to“the analyser is at 415 volts three-phase 50 
c/s, being remotely controlled by a solenoid-operated air 
circuit-breaker which feeds a main distribution board for 
the whole equipment. Ordinarily, the circuit-breaker is 
automatically controlled by a time switch which operates 
according to a specified schedule. Complete voltage and 
current instrumentation for the mains supplies is provided, 
together with an audible low-frequency alarm which can 
be adjusted to operate in the frequency band 47-51 c/s. 
Auxiliary d.c. supplies for the analyser are derived from 
three constant potential metal rectifier units; these provide 
the following: 
(a) A 50 volts general indicating lamp supply 
(b) A 24 volts relay operating supply. 
(c) A 50 volts automatic circuit selector 
supply. 
(d) A 50 volts oscillator oven heater supply which is 
without time switch control. 

The rectifier for supplies (c) and (d) above, which has 
a normal output voltage of 50 volts and a power rating 
of 600 watts, possesses good regulation characteristics 
which are necessitated by the relatively high peak currents 
taken by the circuit selectors when simultaneous operation 
occurs. 

The primary 1,000 c/s a.c. source for the excitation of 
the analyser network is an oscillator unit based on the 
shunt-fed Hartley circuit comprising two stages (1), the 
oscillator maintaining circuit, and (2), the cathode follower 
output stage. Its frequency stability is better than 1 part 
in 100,000 and its short-term amplitude stability is better 
than | part in 1,000. All auxiliary supplies are stabilised so 
as to ensure a consistent high level of stability over the 
normal range of supply voltage variations. The oscillator 
frequency-determining network is located in a thermosta- 
tically controlled oven in which the temperature is main- 
tained normally at 86-5°F +1°F. The total operating cycle 
for the oven heaters, which dissipate approximately 45 
watts occupies 13 min of which 4:5 min is heating 
time. Fine adjustment of frequency is provided by a 
variable capacitor which gives a total range of adjustment 
of +0:1% of normal frequency. The output voltage of the 
oscillator is approximately 9 volts r.m.s., the total har- 
monic content being 0-4%. 

The output of the oscillator is fed to a composite unit 
consisting of: 

(a) A single- to two-phase conversion unit. 

(b) A valve voltmeter. 

(c) A frequency comparator unit. 
(a) Comprises tandem RC coupling networks associated 
with a single-stage feed-back ampifier. Two outputs are 
available, an “in phase” and “quadrature” respectively, 


operating 
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both of which are independently variable in magnitude, 
with the latter also variable in phase. The normal output 
phase voltage is 8 volts r.m.s. The valve voltmeter unit (b) 
above, is associated with (a) and is normally connected so 
as to monitor all important 1,000 c/s voltages in the supply 
equipment and adjust the voltage levels in the supply chain 
to their nominal working values. Provision is made for the 
instrument to be used external to the equipment when re- 
quired. Self-contained d.c. circuit monitoring equipment is 
also included to facilitate fault localisation. 


The frequency comparator unit is used to compare the 
locally generated 1,000 c/s oscillator signal with that of 
the GPO standard 1,000 c/s tone. Though the necessity for 
frequent checking does not arise, owing to the inherent 
high frequency and output stability of the oscillator, this 
facility provides a means of accurately ascertaining fre- 
quency errors or drifts that may arise during long periods 
of operation. Basically, the comparator consists of a 
parallel-T bridge network having single-stage amplifiers on 
each input; the output which is to be compared being 
taken from the mid-point of one bridge section and fed to 
a two-stage amplifier which has a cathode follower output 
stage in the cathode circuit of which is connected a moving 
coil rectifier instrument. This instrureent, in addition to 
being used as a “beat” indicator, is also used as the valve 
voltmeter indicator. The composite chassis containing these 
three units is supplied from a common stabilised power 
supply unit of conventional design. 

The two-phase voltage output from the phase conversion 
unit is fed to two separate but identical amplifiers which 
provide a source of two phase power for exciting the 
parallel-connected Magslip resolver stators of the 32 
generator units. These amplifiers are mechanically iden- 
tical with those used for the generator unit main amplifiers, 
but differ electrically in certain respects, the open loop 
gain being of the order of 1,600. Their load is of a pre- 
dominantly inductive character amounting to some 3-5 VA 
at approximately 0-30 power factor lagging, the supply 
voltage level being 20 volts r.m.s. 


Operation and Maintenance 


The network analyser facilities form a sub-group of the 
analytical group of the Transmission System Design and 
Development Section at the Board’s headquarters and are 
operated by a nucleus of engineers who are responsible 
for the co-ordination of all studies undertaken. 


To assist in the efficient assembly of study data and 
execution of studies, a comprehensive range of standard 
forms has been evolved. These cater generally for the 
commonly encountered types of study and range from 
standard load and generation data schedules to synchro- 
nous machine performance charts, etc 


CONTRACTORS 


A list of the principal contractors concerned with the 
execution of various aspects of the a.c. network analyser 
project is given below: 

Nash and Thompson Ltd. .... Functional unit manufacture and 
overall installation. 
Main instrumentation 

ment. 

Panel instruments for functional 
units. 

Racks and consoles. 

Architects and heating 
ventilating consultants. 


Elliott Brothers (London) Ltd. equip- 

Salford Electrical Instruments 
Ltd. ee ts 

Alfred Imhof Ltd. 

R. Seifert and Partners and 

Thermocontrol Installation 


Co. Ltd Air conditioning plant, 
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The maintenance of the equipment is essentially pre- 
ventive rather than curative, routine checks being carried 
out in accordance with a pre-arranged maintenance 
schedule based largely on operational experience to date. 
With the comprehensive monitoring facilities embodied in 
the equipment, rapid fault location is readily achieved. 


The Future 


Though the present equipment may be regarded in some 
ways as being in a primary phase of development, it has 
been designed so as to enable the ready integration of 
further ancillary equipment which would enhance its per- 
formance, e.g., an automatic network-balancing feature 
applied to generator units designed to maintain generator 
output conditions at a pre-determined level under widely 
differing terminal impedance conditions. The feasibility 
and desirability of proceeding with such a scheme is, how- 
ever, necessarily the subject of a separate investigation, 
since due regard has to be paid to the economics of such 
a feature, and developments in other and more rapidly 
developing spheres of computer activity. 


The application of pure numerical methods to power 
system analysis has assumed considerable importance with 
the more widespread use of digital computers and their 
associated techniques. Many works have already been pub- 
lished which deal with the various techniques employed in 
the solution of the more numerous types of study that are 
commonly necessary.*?!° The existing digital computer 
installation (Deuce)" at the Board’s headquarters, has been 
and continues to be used for routine studies for which 
programmes of a useful commercial character are available. 
The development of others to extend its sphere of applica- 
tion will doubtless occur. This computer may be regarded 
as complementary in character to the network analyser, 
providing a valuable supplementary channel for studies 
which cannot, for various reasons, be accommodated on 
the network analysers at a given time. 

The advantages and disadvantages of the network 
analyser as against the digital computer have already been 
the subject of much comment, and as would be expected, 
there are many points which can be advanced to justify 
both methods of approach. However, on a time and 
economic basis (and the two are intimately related) an 
adequate comparison of studies effected by the two 
methods has not been made, so far as is known. Clearly, 
controlled tests are necessary to evaluate the relative 
effective times and economic merits of each method, and 
until such time as reasonable quantitive evidence is avail- 
able, the subject must remain speculative in character. 
It is sufficient to say that the digital computer method is 
potentially faster in so far as the computation element is 
concerned, but the overall time expended is governed by 
other factors of a non-technological character which 
rapidly reduce the significance of any variations that occur 
in actual computing time. Because of this the overall 
procedure can show the network analyser to considerable 
advantage at least in respect of time. 

As far as network analysers are concerned, by further 
development their speed of operation could be made to 
eclipse anything that has been achieved to date. To this 
end, one may quote as an example the application of a 
system of digital instrumentation with which is associated 
a digital read-out-print-out facility used in conjunction 
with a high speed network instrumentation scanning 
system. Though this and other ancillary features could be 
successfully exploited and a consequent increase in the 
speed of operation achieved, it is difficult to imagine that 
this course could be followed in present circumstances, 
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particularly having regard to competition in the digital 
field. It is important to remember that in making an 
assessment of the relative merits of the network analyser 
and digital approaches to power system studies, the 
former is at a serious disadvantage in that it has not been 
the subject of intense design and development work as 
compared with the latter. 

Apart from the economic aspect, there is another, 
namely, the educational one, which cannot be over- 
estimated in assessing the relative merits of the two classes 
of equipment. Potentialities of network analysers in the 
educational field, whether in formal education or otherwise, 
are considerable, and they provide an essentially practical 
realisation of what are, to many people, purely theoretical 
and often superficial phenomena. 


(To be concluded) 
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New Design for Underground Stock 


ORE “silver trains” are being added to London 

Transport’s underground services, this time on the 
Central Line. They are three of an experimental proto- 
type, the first having come into service on 9 November, 
1960. Each train is made up of four motor cars, of entirely 
new design, and four trailer cars converted from earlier 
Piccadilly Line stock. The new trains will supplement the 
existing service and at the same time provide information 
aS to the general suitability of the design in operation. 


Motors and Control 


The most distinctive feature of the new motor cars, 
apart from wide vista windows and the sloping-fronted 
aluminium alloy coachwork, is perhaps the spoked wheels 
of the bogies. Contrary to previous design practise, both 
axles of each of the two bogies are motor-driven. Motors 
are GEC 60 h.p., 300 V, nose-suspended, and each is 
permanently connected together in series. Precaution 
against wheel-spin of individual axle units is achieved 
by connecting a two-coil differential relay across each 
motor pair. Wheel-spin sets up out-of-balance voltages 
in the relay which trips the line circuit-breaker causing 
the control lever to return to Zero. 


Left, motor bogies for the new stock incorporate the first 300 V motors to be used by London Transport. 
motored. Right, car interior showing fluorescent lighting 


Control is by series-parallel operation of the two bogie 
motor-pairs effected by AEI camshaft type equipment. 
Although speed characteristics of the new trains have been 
deliberately matched with those of existing stock, improved 
performance is manifest in the reduction of current con- 
sumption for a given acceleration. This has been achieved 
by the use of higher motor field flux densities. 


Lighting Supplies 

Main lighting is by 4 ft, 40 W fluorescent units working 
at 115 V, 850 c/s. Supplies are obtained from the second- 
ary of a step-down transformer fed by a 220 V, 850 c/s 
single-phase motor-alternator. A separate winding on the 
transformer provides auxiliary supplies at 50 V dic. for 
battery charging, control, brakes and doors, via a ger- 
manium full-wave bridge rectifier. This differs from 
previous London Transport practise where auxiliary 
supplies were obtained direct from a motor-generator and 
supplies for lighting from a 115 V, 850 c/s alternator 
coupled to the same shaft. In the new trains, standard 
tungsten filament emergency lights are replaced by 
fluorescent lamps, their supply being derived from battery- 
fed transistor invertor units. 


Both axles on the bogie are 





Coolkeeragh from the south showing the 110 kV substation 


Fig. |. 
and 60 MW extension under construction 


Coolkeeragh, five miles north east of Londonderry, 
by the Princess Royal on 1 November. When 
completed, the station will have a capacity of 180 MW 
with provision for later extension to 360 MW. Estimated 
cost for the completed 180 MW section is £13-5 million. 
Two main considerations influenced the choice of oil 
rather than coal as fuel. Overland freightage rates for coal 
delivery would have increased costs considerably, especially 
since the River Foyle, on whose banks the station is built, 
has sufficient depth to allow 18,000-ton ocean-going 
tankers to unload at an off-shore jetty. 


U) costes first oil-burning station was opened at 


Construction 

Coolkeeragh has two 30 MW sets in operation and the 
first of two 60 MW sets is scheduled to come into service 
during the winter of 1961. The second 60 MW set has 
received approval and will be commissioned in 1963. 

Unit boiler-turbine construction has been used and the 
generators are arranged transversely in the station, south 
of the unit boilers. The turbine auxiliary switchgear is 
housed in an annexe on the south side of the station, and 
the boiler auxiliary switchgear in a similar annexe on the 
north side. Mechanical auxiliaries are located in the base- 
ment. To the east of the station, a separate building con- 
tains the demineralising water treatment plant and fuel 
oil handling pumps. It also houses a small standby boiler. 


33 kV busbar installation in the switch-house adjacent to the 


Fig. 2. 
control room, showing isolating switches 
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ULSTER'S FIRST 


OIL-BURNING STATION 


Coolkeeragh is connected to the 110 kV distribution 
system through an outdoor switchgear compound on the 
south side of the station. The station also provides elec- 
trical power, process steam and demineralised water to 
chemical works nearby. These two factories produce 
neoprene-rubber and calcium carbide and take their supply 
at 33 kV through an indoor switch compound on the south 
side of the station adjacent to the electrical control room. 


Fuel Oil Handling 

The fuel handling installation is designed to operate 
with self-unloading tankers. A pipeline with a 750 ton/hr 
capacity links the offshore jetty with five 7,500 ton storage 
tanks. Transfer pumps feed the oil as it is required to four 
150-ton “ready for use” tanks associated with Nos. | 
and 2 boilers. A further two 200-ton tanks will be con- 
structed for No. 3 boiler. All oil pipes are heated by steam 
tracer pipes and lagged. An auxiliary 10 klb/hr boiler 
provides steam for heating these pipes when the main 
boilers are out of service. 


Boiler Plant and Turbo-alternators 


The three boilers in the first section of the station are 
of the single-drum radiant type. Each has duplicate i.d. 
and f.d. fans, duplicate air heaters and a single economiser. 
The 380 klib/hr boilers have automatic retractable fuel 
burners. Fuel oil is supplied to each of these boilers by 
duplicate 100% duty variable-speed pumps drawing oil 
from the “ready for use” tanks. For the third boiler, three 
50°, duty constant-speed pumps are to be installed. 

Each boiler has supervisory control from separate panels 
on the operating floor between turbine and boiler houses. 
The boilers have electrically operated and remotely con- 
trolled soot-blowers of both the fixed and rack types. 

An unusual feature of the station is the provision for 
supplying process steam to the nearby neoprene factory. 
A small auxiliary back-pressure turbine supplies steam to 
the factory at 200 lb/sq in. through a 4,000 ft long, 18 in. 
diameter pipeline. The back-pressure alternator is rated 
2:26 MW and is connected to the station 3-3 kV auxiliary 
services board. For standby use, the process steam can be 
alternatively supplied through a pressure-reducing valve 
from the 625 |b/sq in. steam main and two desuperheaters. 
These desuperheaters are also used when the steam is 
passed through the back-pressure turbine. 

The two turbines installed in the first section of the 
station are two-cylinder impulse reaction machines rotating 
at 3,000 r.p.m. They each have 34 stages with double 
exhaust, low-pressure cylinders. The twin condensers are 
designed to maintain a vacuum of 29-07 in. of Hg at the 
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most economical ratings of the sets, that is, 24 MW. The 
alternators are rated 37-5 MVA at 0-8 power factor and 
have main and pilot exciters shaft driven. Air is circulated 
through a closed-circuit system in each machine by twin 
60% duty fans. The turbines are normally lubricated by 
a shaft-driven pump, but auxiliary steam-driven pumps are 
also provided. The third turbine will have 24 stages and the 
condenser will maintain 29-07 in. of Hg vacuum at 48 MW. 
the most economical loading, or 28-9 in. at the 60 MW 
c.m.r. It will be hydrogen-cooled with circulation by a 
shaft-driven fan. All the condensers have cathodic protection. 


Feed and Circulatory Water 

The feed water system has to meet the requirements 
both of the power station boiler make-up and also the 
nearby neoprene factory. The demineraliser plant has a 
rated output of 18,000 gals/hr with provision later for 
twice this capacity. The demineraiised water for the 
factory is stored in rubber-lined tanks. Stainless steel, twin 
100% duty pumps convey it through a 3,000 ft long 
insulated aluminium pipeline to the factory. 

Feed water for the first two boilers is circulated by three 
450 klb/hr pumps driven by 625 h.p. 3-3 kV squirrel-cage 
motors suitable for direct-on-line starting. There are also 
a further two 330 klb/hr steam-driven pumps. The feed 
system is arranged so that one electric motor-driven pump 
and one steam-driven pump supply each boiler, while the 
remaining motor-driven pump is available for standby. 
The third boiler will operate on a similar system. It will 
have two 660 klb/hr pumps driven by 1,300 h.p. motors 
and a 550 klb/hr steam-driven pump. Each boiler has five 
stages of feed heating with the three final stages on the 
discharge side of the feed pumps. 

Circulating water is drawn through twin culverts from 
an intake 400 ft offshore. Four 13,000 g.p.m. vertical shaft 
pumps serving Nos. | and 2 machine condensers are driven 
by 155 h.p. 3-3 kV motors. A further two 25,000 g.p.m. 
pumps driven by 295 h.p. motors will supply condensers 
for the third machine. After discharge from the condensers, 
the water enters syphon pits before returning to the river 
about 700 ft downstream. Three additional pumps supply 
15,000 g.p.m. to the neoprene factory. 


Transformers and Switchgear 


The main generator transformers for Nos. | and 2 
machines are rated 37-5 MVA, 3 ph, 11-8/33 kV and are 
water cooled. No. 3 generator transformer will be rated 
75 MVA, 3 ph with a ratio of 11-8/110 kV. The main 


Fig. 3. The two 
30 MW sets now 
in operation with, 
between them, the 
small 2:26 MW 
back-pressure 
non-condensing 
set. This set sup- 
plies station auxil- 
iaries and process 
steam fora nearby 
neoprene factory 
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switchgear is of the pneumatically operated, low-oil-content 
type and the switchyard is arranged as a double busbar 
outdoor installation. The same type of switchgear is used 
for the 33 kV output from Nos. | and 2 machines but 
it is located in a switch-house to give protection from 
fouling by salt spray and carbide dust. Main transmission 
from the station is by 110 kV overhead lines, but a 33 kV 
cable carries supply to the nearby chemical factories 
and an alternative supply may be obtained for them from 
a 45 MVA 110/33 kV transformer. 

Station auxiliaries are fed either through air-break 
switchgear for 3-3 kV motors or through 400 V grouped 
starter boards. Three 5 MVA 33/3-3 kV transformers pro- 
vide the auxiliary supplies. 

Consultants: Kennedy and Donkin, and Sir Alexander Gibb and 
Partners. 

MAIN CONTRACTORS 


Sir A. McAlpine & Son 
and Farrans Ltd. 


Civil engineering works, roads and super- 


structures as 
Structural steelworks ; ‘ 
Chimneys and civil engineering works 
Steam boilers Nos. 1 and 2 ; “ a 
Turbo-generators Nos. 1 and 2 and 400 V 
switchfusegear oi ae 
Back-pressure turbo-generator, generator 
transformers and main and auxiliary 
cables : at | 7g ae 
Feed, and circulating water pumps , 
Circulating water pipework and valves 
Factory circulating water pipework . 
Auxiliary boiler <a 
Auxiliary pumps <P 
Electrolytic protection 5 saa sasha “ 
33 kV and 3-3 kV switchgear, and main 
generator connections : ; i 
Interbus and station transformers 
400 V contactor switchgear 
Auxiliary transformers 
Metering equipment 
110 kV lines .. , 


Harland & Wolff 
Tileman & Co. 
Clarke, Chapman 
English Electric 


AEI 


Mather and Platt 
Aiton 
Shaw-Petrie 
Davey, Paxman 
Gwynnes Pumps 


Cumberland Engineering 


A. Reyrolle 


Brush Electrical 
Brookhirst Igranic 


South Wales Switchgear 


Landis & Gyr 


J. L. Eve Construction 
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OVERSEAS NEWS 


atetatatatatatatetatatetetetedetedetedetetatatatatatataratatatararatatatatatanataranaratetatatetedeteteleledtetet 


from our correspondents abroad 


CANADA 





Columbia River Finances 


Precise stipulation of the terms on 
which the Federal Government would 
grant aid to British Columbia for the 
$460 million Columbia River develop- 
ment project have been requested by the 
BC Premier, Mr Bennett. 

He has asked for the maximum 
amount the Federal Government would 
be prepared to lend the BC Power Com- 
mission, whether the Federal Govern- 
ment would require an unconditional 
guarantee of the loan by the BC Govern- 
ment, the interest rate to be charged 
based on today’s prices and the terms 
of any loan which is likely to be 
realised. Mr Bennett also pressed for 
the amount of any outright grant which 
the Federal Government is likely to 
make. Grants have been made in the 
past to other Canadian projects but 
Federal officials have so far implied that 
the Columbian Power System would 
need to be self-liquidating through sale 
of power to BC consumers and that, 
therefore, the Federal Government offer 
would be in terms of a loan rather than 
a grant. 


Claim Against Ontario Hydro 

An appeal to the Supreme Court of 
Canada by the Upper Ottawa Improve- 
ment Company will be based on French 
laws relating to floating on rivers which 
date from the fifteenth century. The com- 
pany is claiming $1 million damages 
against Ontario Hydro, because they say 
that logs delivered by them to paper 
companies downstream now have to be 
towed, whereas before the rivers were 
dammed they floated with the current. 
A previous claim lodged in May, 1958, 
has already been dismissed by the 
Ontario Supreme Court and the Court of 
Appeals. Ontario Hydro argue that pub- 
lic right to float logs does not imply the 
right to use the current of the river 


Third Nuclear Station 

Design studies for a nuclear station 
with a 40 MW heat rating are to be 
undertaken by Atomic’ Energy of 
Canada. Expenditure at the rate of 
$100.000 per month for the next six 
months is envisaged and contract nego- 
tiations are well advanced for the initial 
stages of the new study to be carried 
out by Canadian General Electric. Before 
a decision to build such a plant costing 


from $15 million to $20 million is 
taken it would require approval by the 
Federal Government. A reactor using 
natural uranium as a fuel and an organic 
liquid moderator is likely to be selected. 


TV for Crane Safety 

Closed-circuit television cameras are 
being used experimentally to assist large- 
crane operators. The cameras give the 
crane operator a view of what might 
be in the path of the jib and also help 
him to manceuvre the crane without 
relying entirely on hand signals from 
ground level. The installation is on one 
of the large derrick cranes aiding dam 
and power station construction at Otter 
Rapids. Construction work on the Otter 
Rapids Dam has now passed the half- 
way mark and it is scheduled for com- 
pletion by 1963. By that time, 172 MW 
of generating plant will be in operation. 


British Tenders for Toronto Subway 

Three British firms were among those 
tendering for between 40 and 50 subway 
cars for the Yonge St section of the 
Toronto subway which is now under 
construction. The contract, worth $5 mil- 
lion, has been tendered for by the Bir- 
mingham Railway Carriage and Wagon 
Co., Metropolitan Cammell Carriage and 
Wagon Co. and the Gloucester Railway 
Carriage and Wagon Co. These com- 
panies face stiff competition from three 
Canadian firms and also one US, two 
Japanese and one West German com- 
pany. It will be some weeks before the 
successful bid is announced. 


Locomotives for New Zealand 

Contract for 12 diesel electric loco- 
motives for the New Zealand railways 
has been awarded to the Canadian firm 
of General Motors Diesel Ltd. The loco- 
motives are priced at £840,000 each and 
will operate freight trains on the Napier 
and New Plymouth lines. They will re- 
place some of the existing oil-burning 
steam locomotives now nearly 30 years’ 
old. 


U.S.A. 
UK Turbine Tender Allowed 


Opposition to acceptance of a British 
tender for a 500 MW turbo-alternator 
on the grounds of national security has 
been overruled by the Director of the 
Office of Civil and Defence Mobilisation. 
The tender for a set to be installed by 
the Tennessee Valley Authority was sub- 


mitted by C. A. Parsons, more than a 
year ago (ELECTRICAL Times, 12 March, 
1959). Valued at nearly £44 million, the 
tender was about £2 million lower than 
tenders submitted by US companies. 
American GE and the Westinghouse 
Corpn. objected to Parsons’ offer being 
accepted because, they said, import of 
such machines endangered national 
security. The inquiry has taken nearly 
20 months and during that time a 
protest by the Prime Minister was made 
to President Eisenhower against protec- 
tionism. 

Announcing the decision to allow the 
contract Mr Hoeg, the Director, said 
the question of national security may 
need to be reviewed if foreign makers 
increase their share of the market. Some 
members of Congress have been demand- 
ing a complete ban on electrical imports. 


BOLIVIA 


Santa Cruz Power Plant 


Tenders for installation and operation 
of an electric power plant for Santa 
Cruz are requested by the Public Works 
Committee. The successful tenderer will 
have to finance the whole undertaking 
and fix consumer tariffs. An additional 
5 MW of plant is required to supplement 
existing capacity of a 165 MW diesel 
installation. It is intended that the new 
plant shall be operated in conjunction 
with the existing plant. The successful 
tenderer will also be required to study 
hydro-electric development in the area. 
Applications should be made, preferably 
in Spanish, to Comite de Obras Publicas 
de Santa Cruz, Propuesta a la Convo- 
catoria a Propuestas No. 2/60 Casilla 
No. 218, Santa Cruz de la Sierra. The 
closing date for tenders is 7 Jan., 1961. 


POLAND 








Emphasis on Exports 

The Polish Ministers of Heavy In- 
dustry and Foreign Trade have decided 
to devote increased attention to improv- 
ing export of engineering and electrical 
products. The draft of the new five-year 
plan to 1965 envisages an increase in 
export of machines and equipment to 
24 times the present value. Recently a 
three-year trade and payment agreement 
was concluded between Poland and the 
United Arab Republic. In exchange for 
electric motors, measuring and control- 
ling equipment, diesel engines and other 
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industrial products, Poland will receive 
from the UAR cotton, manganese ore 
and other goods. A comment on trade 
with African countries was made in a 
recent speech by the Deputy Minister 
of Foreign Trade. He said that in addi- 
tion to trade relations established with 
Egypt and the Sudan some years ago, 
Poland had recently developed trade 
relations with Tunisia, Guinea and 
Ghana. 


GHANA 


Volta Smelter Agreement 


The final agreements for the Volta 
River dam and power project, which 
include an aluminium smelter to be 
constructed by the Valco consortium, 
were initialled by Mr Edgar Kaiser in 
Accra last Thursday. The Valco con- 
sortium at present consists of Kaiser 
Aluminium, Alcoa, Alcon, Olin-Mathie- 
son and Reynolds. British Aluminium 
have also been approached. 

Discussions between representatives 
of the Ghana Government, Valco and 
the World Bank were proceeding last 
week on financial details, but reliable 
sources indicate that one outstanding 
problem was the price of hydro-electric 
power to be supplied to the smelter. The 
figure quoted by the Ghana Government 
was not, apparently, considered particu- 
larly attractive by the aluminium in- 
terests. 





Rural Electrification 

The rural electrification survey, re- 
ferred to in last week’s ELECTRICAL 
Times, is to be undertaken by the British 
firm, Engineering Projects Ltd. 


S. AFRICA 


New Aluminium Plant 


A new aluminium extrusion plant is 
to be installed at the Pietermaritzburg 
factory of the Aluminium Co. of South 
Africa as part of a £24 million expan- 
sion programme. 





Railways’ Profit 

South African Railways now expect 
an estimated surplus of £10 million in- 
stead of a deficit of £1-7 million. Con- 
tributory factors to this surprising change 
in the financial position are attributed to 


Reeling aluminium transmission con- 
ductor for 460 kV prototype transmission 
line at the Kaiser Aluminium factory. 
A 13 mile, 460 kV transmission line is 
now in use for development purposes by 
the Pennsylvania Electric Company. Data 
on electrical conductor performance under 
e.h.v. conditions will be obtained on four 
sections of line each equipped with 
different diameter conductors. Expanded 
conductors are used with diameters of 
1-4, 16, 1:75 and 2:32 in. An unusual 
feature of the line is use of an aluminium 
tube instead of paper for the 1°75 in. 
diameter conductor. Measurement of a.c. 
and d.c. resistance, conductor temperature 
and power loss as functions of load will 
help to determine the most satisfactory 
cone.uctor for e.h.v. systems 


a large increase in export trade, some 
reductions in wage scales and the elec- 
trification programme. South African 
Railways have 2,000 out of a total of 
14,000 miles of track electrified and a 
further 1,000 miles are under construc- 
tion or planned. 


PAKISTAN 


First Shadiwal Set Commissioned 


The first hydro generator rated 6-75 
MW in the Shadiwal project was com- 
missioned on 9 Nov. The second set 
is expected to be commissioned before 
the end of this year. The Shadiwal 
station is on the Upper Jehlum Canal, 
seven miles from Gumrat. Estimated cost 
of the station is Rs38 million. It is being 
constructed under the Colombo plan. 

The Director-General of WAPDA, Mr 
S. Monawar Ali, recently visited Chicago 
to discuss the master plan of the West 
Pakistan Water and Power Resources 
with the consultants, Messrs Chase I. 
Main, with particular reference to the 
Kunhar Valley project. 





Bengal Island Generation 

The East Pakistan Governor recently 
said it was planned to install generators 
on each of the islands in the Bay of 
Bengal. It was hoped that electrification 
would assist the development plan, 
designed to attract people to the islands. 


AUSTRALIA 


Power Station Tender 

Tenders for a 120 MW power station 
at Collie are expected to be called for 
by the Electricity Commission of 
Western Australia shortly. The station 
will be near the open-cast Muja coal-cut. 
Construction is estimated to cost £A10 
million and is expected to begin in 1962. 





Queensland Development 


Confirmation that the Merz and 
McLellan report on development of the 
Queensland State Electricity System was 
in circulation was given recently by the 
chairman of the Capricornia Regional 
Electricity Board. The report has not 
been made public and it will be pre- 
sented to Parliament when the Minister 


bid 
“ 


805 


returns from overseas. The chairman said 
the Capricornia Regional Board was not 
yet in a position to give a definite state- 
ment on the site likely to be chosen, 
but they considered the Central Queens- 
land site to be an excellent one. 


Western Australian Finances 

Estimated expenditure by the Southern 
Electricity Commission during the cur- 
rent financial year is estimated at 
£3,378,000 of which £500,000 will be 
provided from the general loan fund. 
It is proposed to call for tenders for 
a new station at Collie and expenditure 
at Bunbury power station will be 
£1,186,000. A further £182,000 would 
be spent on harbour works at Bunbury. 
The estimates for Western Australia 
total more than £7 million, of which a 
large proportion will be devoted to 
water supplies. The allocations also in- 
clude £301,000 for an industrial develop- 
ment department to attract new industries 
to Western Australia. 


Rural Electrification 

Extension schemes costing more than 
£1-1 million are proposed in the rural 
areas adjoining the towns of Narrabri 
and Armidale. Electrification of the 
Walgett shire will bring supplies to the 
towns of Rowena, Collarenebri, Carinda 
and Pokataroo. The scheme will involve 
construction of 1,500 miles of power line. 
The Armidale scheme includes two 
major extensions, one to Moona Plains, 
Tia and Yarrowitch and the other from 
Ebor to Jeogla. These extensions total 
160 miles. 


NEW ZEALAND 


Aluminium Smelter for Southland 

An aluminium smelter is to be con- 
structed at Bluff Harbour, Southland, 
by Australian Consolidated Zinc. The 
project will bring £A160 million capital 
to Southland and is reported to provide 
for a 100 MW power station to be con- 
structed by Consolidated Zinc within 
the next ten years, and that within 20 
years the output must be raised to more 
than 600 MW. New Zealand is said 
not to be committed to capital expendi- 
ture in the project, but all fixed assets 
will revert to the State at the termination 
of the agreement. 
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Mr H. N. Beenham 


Deputy station superintendent at 
Connah’s Quay power station since 
July. 1956, Mr H. N. Beenham, A.M.1.E.E., 
has been promoted to station superinten- 
dent there in succession to Mr J. Evans, 
who has transferred to a similar post 
at Ince. (*ESH, page 74.) Educated at 
Gravesend Technical College, Mr Been- 
ham joined the West Kent Electric 
Supply Co. in 1936 as control engineer 
and, after subsequent service in various 
power stations in the London area, be- 
charge engineer at Bromborough 
in 1951. Three years later he went to 
the mew Connah's Quay station as 
operation superintendent 


came 


The new purchasing officer of the 
North Eastern Electricity Board is Mr 
J. G. Park, M.LE.E., M.AMER.LE.E. He 
has been appointed to succeed Mr Harry 
Haigh, M.1.6.£., who has now retired 
(*ESH, page 149). Since February of 
this year Mr Park has been the Board’s 
organisation and methods officer, prior 
to which he was senior operational re 
search engineer with the Eastern Elec 
tricity Board. On leaving Manchester 
University, he commenced his 
with the Lancashire Electric Power Com- 
pany, afterwards serving with the Elec- 
tricity Board for Northern Ireland and 
the Metropolitan Electric Supply Co 
In 1938 he was appointed assistant 
superintendent of the Outside Depart 
ment of the Northmet Power Company 
and after nationalisation of the industry 
became engineer in the 
Northmet sub-area of the Eastern Elec- 
tricity Board. Mr Park has twice been 
seconded for overseas service; in 1946 as 
a member of the Hydro-Electric Mission 
in East Africa, and from 1955 to 1958 
as electrical enz‘neering adviser to the 
Government of Ceylon 


career 


construction 


A.M.LE.E., 
Power En- 
those 


Mr A. M. F. Palmer, 
M.INST.F., Of the Electrical 
gineers’ Association, is among 


* Denotes revision to the “Electricity 
Supply Handbook, 1960.” 


Mr J. G. Park 


Mr A. Warren 


seeking selection as Labour candidate for 
the parliamentary by-election at Small 
Heath, Birmingham. He has been nomi- 
nated by the Co-operative Party. Mr 
Palmer was MP for Cleveland (Yorks) 
from 1952 to 1959. 


Mr A. Warren has been appointed 
as head of the Purchasing Dept. and 
Stores of Gent and Co. Ltd. He started 
with the company in 1922, has been in 
the Purchasing Dept. since 1941, and 
assistant purchasing officer for the past 
five years, 


President-elect of the Chartered Insti- 
tute of Secretaries for 1961 is Mr S, M. 
Rix, F.C.1.S., H.C.A., deputy chairman of 
the Southern Electricity Board. He has 
been vice-president in the current year 
and takes up duties as president on 

Jan., succeeding in that position 
another prominent member of the elec- 
tricity supply industry—Mr Ernest Long, 
F.C.L.S., F.S.A.A.. F.1.M.T.A., Who is a mem- 
ber of the Electricity Council and of 
the CEGB 


Mr F. Burgess (Whites-Nunan Ltd.) 
has been re-elected chairman of the 
British Valve Manufacturers’ Association 
for the year 1960-61. Mr K. M. Leach 
(Audley Engineering Co. Ltd.) has been 
re-elected vice-chairman. A new member 
of the committee is Mr B. S. Bass 
(Dewrance and Co. Ltd). 


Plant engineer with Skefco Ball Bear- 
ing Co. Ltd., of Luton, for nearly 25 
years, Mr A. I. Helm has been appointed 
works manager of the company’s pro- 
posed new factory at Irvine, Ayrshire. 


Mr E. Green, M.SC., M.LE.E., formerly 
head of Transmitter Advanced Develop- 
ment Group at Marconi Wireless Tele- 
graph Co. and, for the past six years, 
a consultant engineer to the company, 
has retired after 47 years’ distinguished 
service. Mr Green is an engineer and 
physicist who for many years has been 


Mr E. Green 
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Personalities in the industry 


Mr E. L. Hefferman 


a well-known personality in the radio 
engineering world. He was assistant to 
C. §S. Franklin at the time of the 
developments of the Marconi-Franklin 
shortwave beam system and the first 
seven marks of the Marconi SWB trans- 
mitters. Subsequently, he became head 
of the group responsible for the later 
marks of this equipment, which included 
the first 100 kW short-wave transmitter 
for the BBC, To mark his retirement 
he was presented with an inscribed gold 
watch and an oak filing cabinet by Mr 
B. N. MacLarty, engineer-in-chief, on 
behalf of his many friends and col- 
leagues, 


Mr E. L. Hefferman has _ been 
appointed district engineer at Hendon to 
the Eastern Electricity Board, to succeed 
Mr R. H. Farrow (*ESH, page 110). 
Educated at Holmwood College, Bexhill- 
on-Sea, and the City and Guilds (Engin- 
eering) College, Mr Hefferman received 
his early training with the electricity 
department of the Finchley UDC. In 
March, 1930, he obtained an engineer- 
ing appointment with the North Metro- 
politan Electric Power Supply Co. in 
their outside department and five years 
later transferred to the Wembley under- 
taking as an assistant engineer. Early in 
1948, shortly before nationalisation, he 
was appointed first assistant engineer at 
Hendon. 


The sixth Earl of Verulam, formerly 
Mr John Grimston, has been elected 
chairman of Enfield Rolling Mills Ltd. 
following the death of the fifth Earl. 
Mr W. R. Brudenell Foster has been 
elected vice-chairman. 


The Yorkshire Electricity Board have 
made changes in the district engineering 
organisation of the No. 4 (Leeds) sub- 
area. In place of the Leeds district, four 
new districts have been established. The 
appointment of staff is being effected by 
stages, and the following initial senior 
appointments have been made. Leeds 
North West: district engineer is Mr A. R. 
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Chell, A.M.LE.E., previously second assis- 
tant engineer, construction section, No. 4 
sub-area; Leeds North East: district 
engineer is Mr S&S. T. Richardson, 
B.SC.(ENG.), A.M.LE.E., previously second 
assistant engineer, Leeds district (plan- 
ning); Leeds South: district engineer is 
Mr R. Jessop, GRAD.LE.E., formerly second 
assistant engineer, operation and main- 
tenance section, No. 4 sub-area; and for 
Leeds Morley the district engineer and 
local manager is Mr F. H. Beal, 4.M.1.£.£., 
previously second assistant district engin- 
eer and local manager (*ESH, page 145). 
These changes concern only the engineer- 
ing activities of the Leeds district; com- 
mercial and other operations are un- 
changed. 


Mr A. R. M. Geddes has been appoin- 
ted a part-time member of the UK 
Atomic Energy Authority for the four- 
year period from 21 Nov., 1960, to 
20 Nov., 1964. Mr Geddes joined the 
Dunlop Rubber Co. in 1935, and became 
managing director in 1957. He is a 
member of the Grand Council of the 
FBI. 


The Council of the Institute of 
Physics and the Physical Society have 
awarded the Duddell Medal to Dr J. B. 
Adams, director-general of CERN (the 
European Organisation for Nuclear Re- 
search) for his leadership of that team. 


Mr A. Hill, who is being transferred 
from Thorn Electrical Industries’ fluores- 
cent tube factory at Enfield to become 
production supervisor in the new fluores- 
cent tube plant at Melbourne, sailed for 
Australia in the P and O liner Orion 
on Tuesday. The project is planned to 
be in full production early in the New 
Year. 


Norfolk sub-area accoun- 
tant to the Eastern Electricity Board. 
Mr L. W. Jordan, F.C.A., A.LM.T.A., 
A.C.LS., has been appointed to succeed 
Mr R. A. Pickup, A.c.a., when he retires, 
as Northmet sub-area accountant (*ESH, 
pages 109/110). Mr Jordan commenced 
his career in the office of a chartered 
accountant in Norwich in 1926 and from 
1931 until 1945 held various appoint- 
ments in local government, including the 
position of deputy borough treasurer at 
Watford. In 1945 he was appointed 
deputy borough treasurer of the County 
Borough of Darlington, in which post he 
remained until 1948 when on nationalisa- 
tion of the electricity supply industry he 
took up his present appointment. Mr 
Jordan is also treasurer of the Norwich 
branch of the EIBA. 


At present 


The Royal Society announces that the 
Paul Instrument Fund Committee have 
awarded grants of £1,400 per annum for 
two years, in supplement of a previous 
grant, to Prof G, F. J. Garlick, depart- 
ment of physics, University of Hull, for 
the continuation of work on solid state 
light image amplifiers; of £2,000, in 
supplement of a previous grant, to Prof 
D. Gabor, professor of applied electron 
physics at Imperial College in the 
University of London, and Dr D. Jones, 


for additional equipment for use in con- 
nection with the development of an 
electron interference microscope; and of 
£1,000, in supplement of a _ previous 
grant, to Dr H. B. Barlow, assistant 
director of research, department of 
physiology, University of Cambridge, 
and Mr P. E. K. Donaldson, technical 
officer, physiological laboratory, Univer- 
sity of Cambridge, for further work on 
the development of (a) a device for auto- 
matically improving coding of messages 
and (b) a diffused storage sequence 
engine. 


Mr E. B. Thompson, sales manager, 
Ekco Electronics Ltd., has been elected 
chairman of the Nucleonics Group of 
the Scientific Instrument Manufacturers’ 
Association. 


Mr Harry West, M.SC., M.I.MECH.E., 
M.LE.E., has been elected a director of 
Associated Electrical Industries as from 
1 Jan., 1961. He is managing director 
of Associated Electrical Industries (Man- 
chester) and a director of other com- 
panies associated with the group, includ- 
ing Metropolitan-Vickers-Beyer, Peacock, 
Sunvic Controls Ltd., Nucleonic Invest- 
ments Ltd., and chairman of Nuclear 
Graphite Ltd. Mr West started his career 
as an apprentice with Metropolitan- 
Vickers in 1918, where he became chief 
engineer, Motor and Welding Depart- 
ments in 1940, assistant to the chief elec- 
trical engineer of the company in 1946, 
chief electrical engineer three years later, 
and was appointed to the MV _ board 
in 1951. 


Mr Henry Chisholm, joint managing 
director of A. C. Cossor Ltd., has resigned. 
He and Mr James S. Clark, who now 
becomes sole managing director, were 
appointed joint managing directors in 
1947. 


Today, 24 Nov., marks the comple- 
tion of 70 years’ service with Falk, 
Stadelmann and Co. Ltd. by Mr C, H. 
Bailey—truly a remarkable _ record. 
Starting as an office boy to the late Mr 
Victor Falk, he was soon promoted to 
assist the latter in the buying of gas 
glassware, and in 1902 the two under- 
took their first long overseas trip, visit- 
ing many glassware factories in order 
to establish what is now the Electric 
Glassware Department. When Mr V. 
Falk was forced to retire from active 
business in 1912, owing to ill health, Mr 
Bailey took complete control of “B” 
Department. He held the latter post until 
his official retirement in 1951, since 
when he has continued to assist in intri- 
cate import matters. 


Mr A. S. D. Barrett has _ been 
appointed consultant to Research and 
Control Instruments Ltd. and has joined 
the board. 


As a consequence of the death of the 
company’s chairman, Sir Cecil Weir, the 
directors of International Computers and 
Tabulators Ltd. announce new appoint- 
ments. Pending the appointment of a 
chairman, Mr H, V, Stammers, becomes 
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acting chairman, Mr C. Mead is a deputy 
chairman, and Mr J. Bull becomes manag- 
ing director. Mr Stammers is also chair- 
man of Computer Developments Ltd., 
the jointly owned subsidiary of the 
General Electric Co. Ltd. 


Mr K. G. Smith has been appointed 
investment manager of the pension fund 
of the General Electric Co. Ltd, 


OBITUARY 


Mr W. McKenzie, m.B.£., of James 
McKenzie Ltd., electrical contractors, of 
Birkenhead, died on 13 Nov., aged 53, 
only a month after the death of his 
brother, James, who was head of the 
business. 


Mr R. M. Atkinson, M.1.MECH.E., 
M.LMAR.E., chairman of Sulzer Bros. 
(London) Ltd., and a director of Richard- 
son, Westgarth and Co. Ltd., died on 
12 Nov., aged 70. He joined Sulzer 
Bros. in 1938 as managing director and 
became chairman last June. Earlier he 
was with the Vickers organisation for 
30 years, latterly travelling widely in 
connection with the group's overseas 
sales policy. 


Mr C. T. Crisp, A.M.1.£.E., who retired 
32 years ago as executive engineer of 
the Post Office North Engineering Sec- 
tion at Brighton, died on 13 Nov., 
aged 92. 


Mr W. J. Taylor, chief electrical en- 
gineer to the State Electricity Commis- 
sion of Victoria for the past ten years, 
died recently, aged 60. He had served 
with the Commission for 23 years, and 
for many years represented it on com- 
mittees of Australasian and international 
electrical organisations. 


Mr P. M. Bennett, WH.EX., F.R.GS., 
M.I.E.E., A.M.L.MECH.E., who was a con- 
sulting engineer with Whitehall Securities 
Ltd. until retiring in 1944, died on 
15 Nov., aged 84. He was assistant 
works manager of C. A. Parsons and Co. 
from 1898 to 1901, when he joined the 
Callender’s Cable Co. as_ construction 
engineer and, subsequently, spent 12 
years in Mexico on Government and 
various utility contracts. There followed 
periods with the Mexican Eagle Oil Co. 
and, from 1917 to 1919, with the 
Ministry of Munitions, and he was later 
associated with electricity schemes in 
Chile and the early part of the grid 
scheme in this country. Subsequently, 
with Whitehall Securities, he was con- 
cerned with the Athens undertaking for 
a number of years. 


Mr P. L. Edwards, manager of the 
Dublin office of Associated Electrical 
Industries until his recent retirement, 
died on 14 Nov. 


Mr T. P. W. Norris, deputy chairman 
of George Kent Ltd., died in hospital at 
St. Albans on 21 Nov. from injuries 
received in a motoring accident. He was 
68. He joined the company two years 
ago, prior to which he was chief per- 
sonnel officer of the Vickers group for 
13 years. 





Electrical Times, 24 November, 1960 


Protective gear 
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by G. Hall,* A.M.LE€ 


ONVENTIONAL design of distribution systems 
& requires the provision of an e.h.t. o.c.b. for each 

transformer, even though it is exceptional for the 
latter to exceed a rating of 750 kVA. If this practice is 
accepted, then it must also be accepted that each sub- 
station is large enough to accommodate e.h.t. switchgear, 
transformer and medium voltage fusegear. 

Elimination of the transformer e.h.t. o.c.b. from the 
design of a distribution substation would obviously effect 
considerable economy in both capital costs and size of 
substation. 


Control and Protection Requirements 


The basic requirements for the control of a group of 
distribution substations are: 

(1) A fault on any item of equipment must be auto- 
matically cleared with the minimum disturbance to the 
rest of the system. 

(2) A means of isolation for all items of equipment 
is desirable 


* Mr Hall is with the Leeds Sub-Area, Yorkshire EB 


saves on distribution c.b’s 


(3) The effect of a fault on the magnitude of load 
lost as a result of that fault should bear some relation 
to the type of load. 


The fault levels encountered in a typical distribution 
network range from 50 MVA to 250 MVA for the e.h.t. 
system, and with modern transformers from 5 MVA to 
15 MVA for the medium voltage equipment within sub- 
stations. Resistance earthing of the e.h.t. system neutral 
restricts earth faults to a relatively low value equivalent 
to 30 MVA to 60 MVA three-phase fault levels. 


The protection requirements are, therefore: 

(1) High voltage faults in the range 30 MVA to 
250 MVA must be detected and cleared as quickly as 
possible. 

(2) Medium voltage faults in the range 5 MVA to 
15 MVA must be detected and cleared with a suitable 
delay to allow m.v. fusegear to operate if the fault is 
on the m.v. network. 


Conventional design satisfies these control and protec- 
tion requirements by the use of i.d.m.t. relays on e.h.t. 
feeder o.c.b’s and time fuse protection on individual trans- 
former o.c.b’s. Fig. | shows a typical arrangement. 


) Fig. 1. Typical conventional 

es | arrangement for control of a 

oer group of distribution substations, 

a é using i.d.m.t. relays on e.h.t. 

ede | feeder o.c.b’s, and time fuse 

—— protection on individual trans- 
j former o.c.b’s 
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Fig. 2. Alternative arrangement 
for system shown in Fig. |, using 
oil switches to replace four 
transformer o.c.b’s, with com- 
posite relay clearing e.h.t. faults 
instantaneously and m.v. faults 
with definite time delay 
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Alternative System 


The requirements for control and protection can be 
satisfied by an alternative design which effects a consider- 
able economy in switchgear. This system requires accept- 
ance of two conditions on which opinions may differ. 
First, the fault incidence on distribution transformers is 
much lower than for the more vulnerable high voltage 
cable. Second, where mainly domestic consumers are con- 
cerned a fault on a distribution transformer can be 
allowed to interrupt supplies to consumers from other 
adjacent substations. 

Fig. 2 shows the alternative method applied to the net- 
work shown in Fig. 1. Four transformer o.c.b’s have been 
replaced by four oil switches, two of which would be of 
the transformer flange-mounted type. At the substation 
controlling the e.h.t. feeder the id.m.t. relay has been 
replaced by a composite relay to give instantaneous clear- 
ance of all e.h.t. faults and definite time clearance on all 
m.v. faults at the distribution substations. A transformer 
fault at any of the four substations or an e.h.t. feeder 
fault would, therefore, result in loss of supply to all four 
substations. 

This system can be compared with the group protection 
of pole-mounted transformers on overhead distribution 
networks. 


Composite Relay 

The relay installed at Substation “A” in Fig. 2 has been 
developed to satisfy the requirements of the alternative 
system. Fig. 3 shows the connections for this relay 
schematically. Fig. 4 shows the actual relay. The left-hand 
element detects faults on the e.h.t. system, but is given a 
current setting in excess of the maximum m.y. fault level 
at any of the substations. Operation of this unit produces 
instantaneous tripping of the o.c.b. For detection of m.v. 
faults, the centre unit is given a setting lower than the 
lowest m.v. fault level, but in order to discriminate with 
the m.v. fusegear a definite time delay is provided. 

The method adopted to obtain this time delay can be 
seen in the schematic diagram of connections, Fig. 3. 
Two attracted armature relays are employed, A and B, 
A being shunted by a capacitor. The sequence of operation 
when the low-set element contacts close is as follows: 
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Fig. 3. Schematic diagram of connection of composite relay 


Fig. 4. Arrangement of composite relay (English Electric Co.) 


(1) Relay A picks up via the normally closed contact 
of relay B. 

(2) Relay B picks up via the normally open contact of 
relay A, and in so doing seals itself in and breaks the 
circuit for relay A. 

(3) Relay A resets slowly due to the capacitor and 
completes the trip circuit via its own normally closed 
contact and the normally open contact on relay B. 

This arrangement gives an overall time delay of 0-4 sec, 
a time which experience has shown will give discrimination 
with m.v. fusegear. Standard components are used through- 
out the design of the relay to avoid high production costs. 


Practical Example 

The network shown in Figs. 1 and 2 produces fault 
levels as indicated, and the protection is required to 
operate on these values. The e.h.t. voltage has not been 
stated as it is desired to demonstrate the method for both 
11 kV and 66 kV systems. The fault levels used are 
typical for systems operating at either voltage. 

The instantaneous high-set element is required to 
operate down to fault currents of 2,500 A, but must not 
operate for an m.v. fault level of 14-44 MVA. At 11 kV, 
this level produces phase currents of 750 A, and at 6°6 kV, 
1,324 A. With 300/5 current transformers a setting of 
400% at 11 kV (1,200 A) and 600% at 6°6 kV (1,800 A) 
would be adopted. This gives a margin of safety for both 
maximum m.yv. fault level and minimum e.h.t. fault level 
at either system voltage. 

The range of fault levels on the m.v. busbars at the 
four substations is wide, but only the lowest is considered 
in determining the setting for the low-set unit. This occurs 
at substation C with 5 MVA, giving 260 A at I] kV and 
438 A at 6°6 kV. 

The required settings would, therefore, be 50% at 
11 kV (150 A) and 100% at 66 kV (300 A). A margin 
of safety is given in both cases; in fact, at 66 kV a 75% 
setting would be adopted provided this did not encroach 
upon the full load current of the particular network. 


Load Limitations 


The question of maximum loading conditions occasions 
the immediate criticism of this system of protection, but 
if the number of substations in the group protected is not 
excessive, this problem should not arise. In the example 
given, the maximum load at 11 kV must not approach 
3 MVA and at 66 kV, 25 MVA (75% setting). The 
installed transformer capacity is, however, only 2,050 kVA. 

Future load increase must be considered, but it would 
normally be the smaller transformers that would require 
changing for larger, with a consequent increase in mini- 
mum m.v. fault level. A higher setting would then be 
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possible for the low-set element, with consequent increase 
in maximum loading. 

In certain cases an alternative e.h.t. supply is available 
to a feeder from another primary substation or from 
another feeder from the same source. In such cases the 
alternative system can still be adopted, but when making 
parallels the low-set element should be made inoperative 
in order to avoid tripping due to heavy transfer currents. 
For this purpose an isolation link is provided in the low-set 
trip circuit. 
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Operating Experience 

A number of installations of the composite relay as 
described have been employed over a period of two years. 
During this time no trouble has been encountered which 
was not anticipated; the only failing has been the opera- 
tion of the low-set flag indicator when re-energising the 
network after complete shutdown. This was anticipated, 
however, and is, of course, due to the magnetising current 
inrush of the distribution transformers. 





NUCLEAR POWER PROSPECTS 


PTIMISM on the prospects for nuclear power was 
O shown by four leading authorities in the field who 
a short while ago discussed the question at a meeting of 
the International Atomic Energy Agency. They were Dr 
H. G. de Carvalho (Consultant to the Brazilian Atomic 
Energy Commission); Dr J. V. Dunworth (Deputy Director, 
Winfrith, UKAEA); Dr J. Horowitz (Head of Reactor 
Department at the French Saclay Nuclear Research Centre) 
and Dr W. H. Zinn (formerly Director of the US Argonne 
National Laboratory). 

The first question to be considered was the current 
technical status of nuclear energy. Dr Dunworth suggested 
that a comparatively small number of reactor systems were 
emerging within the range of being acceptable 
economically. They fell into two broad classes, the gas- 
cooled, graphite-moderated reactor systems being developed 
in Britain and France and more recently in the US; and the 
pressurised and boiling water systems receiving attention 
in the USA, Russia, Canada and, on a smaller scale, in 
Scandinavia. 

On the same topic, Dr Zinn said that a large pressurised 
water reactor had about 40 miles of tubular fuel elements 
in it. Failure rate in these was an important factor which 
only full-scale operating experience could determine. He 
believed that in the UK, France and the USA, the next 
two or three years would bring answers to many questions 
such as this, having a major effect on cost of nuclear power 
generation. On the question of safety, he said that the 
extensive experience with pilot plants had brought to light 
no unfavourable facts. He regarded it as essential from 
a safety aspect that the design, operation and siting of 
nuclear plants should come under the scrutiny of an 
official or agency independent of the supplier of the plant 
and its user. 


Costs of Generation 

On the vexed question of cost of generation, Dr 
Dunworth estimated that nuclear power stations currently 
being ordered in the UK would generate at costs not more 
than 10% above those for new conventionally fuelled 
power stations. A 15% rise in oil or coal prices in real 
terms would be sufficient to offset the difference. He 
suggested that experience gained through building nuclear 
power stations would be ample return for the extra cost 
that had to be paid. However, for small- and medium-sized 
reactors the high capital cost made economic operation 
somewhat uncertain, except in the most remote places. 

From the American standpoint, Dr Zinn thought that the 
first competitive nuclear power station in America might 
come in 1967 in a high fuel cost area of the country. The 
best foreseeable designs for 50 MW nuclear power stations 
missed being competitive by about 20°. Dr Horowitz 
thought stations to be built in three or four years’ time in 
France, with capacities of about 500 MW electric from one 


reactor, would certainly be competitive if fuel burn-up of 
between 3,000 and 3,500 MWd proved possible. 

The question of burn-up was one of the most important 
in determining the future outlook for cost reductions, all 
speakers pointed out. Dr Zinn spoke hopefully of the 
properties of uranium dioxide in this respect. It was 
thought that the burn-up limit for this material lay in the 
neighbourhood of 40,000 MWd/ton to 50,000 MWd/ton. 
Along with Dr Horowitz, he emphasised that the imme- 
diate problem was to get economic nuclear power and 
until this could be done the idea of “breeding” (getting 
more nuclear fuel out of the reactor than was put in) had 
little importance. 

Dr Dunworth thought there was need to make the 
maximum use of containment vessels for nuclear equip- 
ment in order to ease siting problems, especially in densely 
populated countries. He went on to say it would be two 
or three years before any new opinion could be formed 
about fast (unmoderated) reactors, at least from the aspect 
of UK and USA programmes. 





Gas Turbine for Lynton 


S part of the SWEB plan for improving electrical 
supplies to Lynton and Lynmouth, a remote line- 
controlled 3 MW power station, comprising a 3 MW, 
11 kV, English Electric alternator coupled to a 4,250 h.p. 
Bristol-Siddeley “Proteus” gas turbine, was inaugurated 
by Sir George Hayter Hames, chairman of Devon County 


Council on Tuesday last, 22 November. The second of 
this type of station to be installed by the SWEB, it is 
remote controlled by dialled signals over the GPO line 
from the SWEB Control Centre at Bristol, 100 miles away. 

Mr A. N. Irens, chairman of the SWEB, welcoming 
the guests, explained that this was part of a £140,000 
scheme to improve the electricity service in North Devon, 
and the new station had already released the 11 kV over- 
head line to Barnstaple for conversion to 33 kV and 
would obviate the necessity of erecting a second overhead 
line for 10 to 12 years. 

A new 33 kV substation had also been installed at 
Lynton. Experience with the first station at Princetown 
had shown that these units were an economic way of 
expanding electrical supply in remote areas, the stations, 
about the size of a small house, only requiring about four 
routine visits a year and an overhaul of the sets every ten 
years. Each station is capable of supplying a town of 
1¢.000 people under emergency conditions and the capital 
cost is comparatively low. Full protection against fault 
conditions is provided, the station calling the control 
centre through Datafonic equipment developed by Sound 
Diffusion (Auto Thermatic) Ltd. 





Electrical Times, 24 November, 1960 811 


Radio in the supply industry 


OO 


tions in the supply industry and the form future 
developments were likely to take was the subject of 
a paper presented to the IEE last week.* 

The first requirement had been to establish mobile two- 
way radio services for communication between control 
centres and the field engineers. Recently, the need had 
been taking shape for fixed-to-fixed radio links for those 
locations where line circuits were not available or could 
not be economically installed. 

Although m.f. and h.f. equipment characteristics were 
well known they had proved unsuitable for the supply 
industry’s requirements. War-time experience with v.h.f. 
equipment had, however, led to development of equipment 
admirably suited to mobile radio operation. 

At that time, u.h.f. and microwave techniques were not 
sufficiently advanced for use, but recent development might 
enable u.h.f. links to be applied where their restricted 
coverage was not a disadvantage. In other countries there 
had been strong progress in the application of microwave 
techniques to protective gear operation and automatic 
location of transient faults, but it was only recently that 
similar experimental links had been established here. 


Mobile Schemes 


Mobile systems suitable for the power supply industry 
needed a high degree of reliability and to be capable of 
providing 24-hour operation. The best possible coverage 
was essential, with every effort made to avoid blind spots. 
More reliability was required than of the ordinary com- 
mercial mobile radio services. It was not practicable for 
the supply industry to share radio channels with other 
users for, in an emergency, the service had to be imme- 
diately available, possibly for a prolonged period. 

Experience had shown traffic density, that is, the minutes 
of channel occupancy over a given period, could be as 
high as 100% for a 24-hour period or 90% for a 36-hour 
period during peak system outages. Even on the consumer- 
service side, traffic saturation was often as high as 65%. 

In general, amplitude modulated equipment showed 
advantages over frequency modulated. Installations using 
a.m. equipment exhibited a gradual decrease in signal 
strength as the limit of their range was neared, whereas 
f.m. equipment tended to cut off sharply. The advantage 
of f.m. in restricting impulsive noise pick-up had also, to 
some extent, been counteracted by recent a.m. develop- 
ments. F.M. equipment also tended to be more complex 
and a.m. schemes had proved easier to maintain. 

In the single-frequency complex system, all equipments 
were normally set to receive, and each unit could hear all 
others; cars could also intercommunicate without the fixed 
station being operative. However, it was impossible with 
such systems to transmit and receive messages simultane- 
ously. This had certain advantages for it reduced power 


R “iors growth in the popularity of radio communica- 


* Paper 3290: “Radio Communication in the Power Industry,” 
by E. H. Cox, M.LE.E., and R. E. Martin, D.F.H., M.LE.E. 
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consumption and also prevented “butting in” when a 
message was being received. 

An alternative form of the single-frequency-complex 
system used two frequencies. With this scheme all mobile 
stations were able to transmit on one frequency and receive 
on the other, ensuring that all messages had to be handled 
through the fixed headquarters station. The two-frequency 
system, although at first sight uneconomical in use of 
available frequencies, was more readily adapted to prevent 
interference between different users with adjacent frequency 
bands. The GPO allocated frequencies on the two-frequency 
basis to avoid such interference problems. 

If it was necessary for mobile stations to inter- 
communicate, a talk through switching circuit could be 
used at the fixed station to enable the frequency of in- 
coming signals from one mobile to be changed to the 
reception frequency for another mobile. However, there 
was a difficulty with this system, for it was possible for 
transmissions from other areas to trigger the local trans- 
mitter and then reradiate them. This could give rise to 
numerous spurious signals. 

The fixed single station could give adequate coverage 
within a radius of, say, 20 miles, but for larger areas 
several transmitting stations were often required. Such 
stations, operating on what was termed the “multi-carrier 
system,” were standard except that their transmitters were 
tuned to frequencies of 8 kc/s or 10 kc/s apart, with 
100 ke/s spacing. Recently, it had been possible to arrange 
multi-carrier schemes for only 25 kce/s channel spacing 
and with an offset of 44 kc/s. 

The high standard of performance required from supply 
industry radio equipments suggested that construction in 
accordance with service specifications was desirable, par- 
ticularly on vital circuits such as those for protective gear 
operation. It was hoped by applying DEF 5,000 and similar 
standards, better reliability coupled with ease of mainten- 
ance would be possible. The supply industry had them- 
selves prepared draft specifications and these were now 
under discussion. 

Remote location of fixed station transmitters often 
called for emergency standby power supply. Possible future 
developments in this application were the long-life dry 
cell or the solar cell. 


Fixed Radio Links 

For the protection schemes required with the grid there 
were in general, sufficiently adequate telephone facilities 
available. However, the national telephone system could 
not economically or physically provide the immense 
number of lines which would be required for the sub- 
station and load points in a distribution network. Industry 
had only limited permission to operate fixed-to-fixed radio 
systems, but there was a considerable programme of ex- 
perimental work devoted to investigating radio links for 
telephony, telemetering and protection. The authors, how- 
ever, maintained that they should only be used where some 
definite advantage in cost or in overcoming a limitation 





made them essential. A possible application was that 
analogous to power line carrier protection between two 


substations. 


Frequencies Available 


The frequency allocations by the Post Office originally 
based on a station spacing of 15 miles have been shown to 
be completely inadequate. Station separations of 80 miles 
was necessary to ensure interference-free operation. Investi- 
gations have shown that the fuel and power industries 
require 26 channels, of which 14 were required by the 
supply industry, and the authors emphasised that industry’s 
needs were sufficiently pressing to warrant a special section 


The discussion was opened by MR 
G. F. Person (deputy chairman, MEB) 
who complimented the authors on their 
paper. Post Office restrictions implied 
a need to conserve radio channels and, 
as a consequence, the electricity boards 
had recommended installation of only 
25 ke/s channel spacing equipment, even 
though 150 kc/s was permitted. Insis- 
tence of the boards on using this spacing 
had been justified by subsequent experi- 
ence. Value of radio as a consumer ser- 
vice was well illustrated by the case of 
a lady phoning the local office from a 
call box after her cooker had broken 
down. She was surprised to find the 
service van, called by radio, already at 
her door when she returned. 


In the Midlands area, lightning storms 
travelled up the Severn Estuary through 
Gloucestershire, Worcestershire and 
Shropshire. On one occasion recently, 
in the Worcester area alone, 157 line 
failures occurred in three hours one 
evening. Similar numbers of failures in 
the other areas also occurred and, 
clearly, more than one radio system was 
necessary. He considered f.m. transmis- 
sion between fixed points had many 
advantages. A phase comparison radio 
protection scheme had been installed in 
1956 for a 14-mile long 33 kV line. 

Operation had been stable both for in- 
zone and out-of-zone faults as a pilot 
scheme, The scheme had been in full 
operation since September, 1959, and 
subsequently six correct faults had been 
indicated with no incorrect faults. 


T. T. Bett (GEC) said there was a 
very wide discrepancy between the im- 
portance of the service rendered and 
unbearably tight price limits imposed. 
There could easily be a 2:1 increase in 
price for the reliability requirements of 
power systems radio equipment com- 
pared with ordinary radios. He thought 
that for standby power supplies the 
transistorised converter was better than 
the rotary generator, especially for 
digital data equipment, since it had no 
running-up time. Development work on 
124 ke/s channelling was in hand. 


Mr J. BrRINKLEY (Pye Telecommunica- 
tions) asked for more information on 
experience with drift and interference 
on 25 ke/s systems. He thought there was 
some misconception about reliability of 


use, 
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of the frequency band being available for their exclusive 


The electrical industry had currently a programme ex- 


tending over three years to convert all existing mobile 
stations to 25 kc/s channelling. 


DISCUSSION 


radio equipment. Compliance with ser- 
vice specifications was not of itself 
sufficient guarantee of reliability. Al- 
though manufacturers used the best 
components available, very often they 
were limited in choice and he thought 
the onus fell rather more on the com- 
ponent manufacturer than on the equip- 
ment manufacturer. Experience had 
shown that although there was wide 
variation in faults, there was remarkable 
agreement between different manufac- 
turers’ equipment. An average figure was 
four faults per mobile transmitter per 
year. Of these faults 30% were due to 
valve failure, 10% to vibrators, when 
they were used, and the remainder to 
miscellaneous components. Progress in 
fixed-to-fixed equipment had not been 
particularly good in this country and it 
was depressing to compare our instal- 
lations with those in the US and Japan. 
This was particularly true of telemetering 
systems, for which we lacked sufficient 
pilot schemes. 

Mr J. Pearson (Elliott Bros.) said 
in view of the frequency shortage, pos- 
sibly more attention should be devoted 
to u.h.f. equipment. His experience over 
the last three years had shown that the 
range was less than v.h.f. with deeper 
fading and it had good possibilities for 
local schemes. 

In reply, Mr Cox agreed that it 
seemed strange that industrial users had 
to struggle to use 124 kc/s equipment, 
which was new and untried, while air- 
craft still had room to manceuvre with 
100 kc/s. Referring to the controversy 
between f.m. and a.m. equipment, he 
said that a.m. was easier to maintain, 
more robust and gave better coverage. 
F.M. was more appropriate for fixed 
links. Referring to standby power supplies 
he said an inverter was required having 
an efficiency of at least 80% at 50 c/s 
and with good wave form. Existing 
rotary converters were only about 50% 
efficient. He agreed with Mr Brinkley 
on the need for pilot telemetering 
schemes. The point about service speci- 
fications was that they ensured good 
equipment at an economic price. Varia- 
tions were due to lack of quality control 
rather than non-compliance with speci- 
fications. 

Criticism of radio links when com- 
pared with GPO lines was levelled by 


Future Developments 

Other countries were developing v.h.f. fixed/mobile 
schemes for selective calling of outlying unattended sub- 
stations and it seemed probable that there was considerable 
scope for similar schemes in this country. Data handling 
techniques in guided missile work could also have future 
application in the supply field. 


Mr S. W. Dittow (CEGB). Power 
stations, he said, were normally sited in 
valleys, and that implied use of repeater 
stations on adjacent high ground with 
consequent reduction in reliability. He 
saw no significant advantage in using 
u.h.f. equipment since outage time for 
GPO lines averaged only 15 hr/year. 


In reply. Mr Martin pointed out that 
in the US power stations were similarly 
sited yet u.hf. links were extensively 
used. Practice was to send the signals 
by cable to a transmitter on a nearby 
hill. Users of radio links in the USA 
considered 1 hr/year a reasonable out- 
age time, which compared favourably 
with the GPO figure quoted. 


Commenting on experience of the 
NSHEB, Mr A. J. DAviDSON said under 
adverse weather conditions there had 
been cases of charged clouds shutting 
down systems on reverse trequency 
operation. Referring to reducing channel 
spacing to 12°5 kc/s, he thought some 
difficulties may arise with voice recog- 
nition. He asked if the authors had any 
indication of GPO policy on allocation 
of microwave bands, for example, in 
the 7,000 Mc/s range. Such frequencies 
may be better for low density systems 
since they could avoid use of repeaters. 
Mr Martin said permission had been 
obtained to install a 7,300 Mc/s micro- 
wave link and it was hoped this system 
would be in use in Essex early next year. 


In reply to other points raised by 
Mr Anderson, Mr Cox said consumer- 
service schemes were based on the prin- 
ciple that operational traffic would take 
preference over commercial users. Opera- 
tional traffic was peaky, but consumer 
traffic remained fairly uniform. Refer- 
ring to three-station schemes, he said 
the CEGB had one in commission and 
had experienced no problem with fre- 
quency drift. Such schemes require more 
careful setting, maintenance was more 
difficult and more instrumentation was 
essential. He had no doubt that u.hf. 
systems were preferable for control. 


Concluding the discussion, Mr G. S. 
BUCKINGHAM (Chief Engineer, MEB) said 
in spite of comments by some speakers, 
experience had shown that supply con- 
tinuity was vastly improved by using 
radio links. 
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Fault in the Dark 


S a service engineer, I was once 
called to a film laboratory to check 
the adjustment of a voltage regulator on 
a motor generator set. There were two 
of these sets supplying 110 V d.c. bus- 
bars from which supply ran to printing 
machines. As was usual in this environ- 
ment, the printing took place in a dark 
room with only the very smallest red 
light from neon lamps. Each machine 
required current for running the motor 
and, for the printing lamp, a 50 V bulb 
in series with a dropping resistance. 
The two motor generators were 
governed by Isenthal MS type voltage 
regulators driven from the shaft of the 
sets, the sensing lines being coupled to 
the busbars through fuses and the field 
to the busbars through a_ single-pole 
isolating switch in the positive line. At 
the time, one set was running and the 
other was shut down for maintenance, 
all the relevant switches being open and 
the sensing line fuses removed. 
Commencing work on the _ dead 
machine, I removed the cover and 
started to disconnect one of the vibrat- 
ing contacts. In doing so, the screw- 
driver inadvertently bridged between the 
terminal and the metal case. There was 
a bright flash and a small burn appeared 
on the case. This seemed strange on a 
“dead” machine and I felt no shock 
when I touched the contact with my 
finger. Repeating the experiment, again 
I got a flash, so I called the maintenance 
engineer. We applied a voltmeter to the 
terminal and earth and the instrument 
showed 60 V. I left it to him to locate 
the fault and called back a few days 
later. By this time he had, with difficulty, 
located and removed the trouble. It so 
happened that neither of the d.c. bus- 
bars was earthed but on one of the 
printing machines an earth fault had 
developed between the dropper resistance 
and the lamp. As the diagram shows, 
this enabled a feedback path to the 
negative busbar to be created via the 
case and negative line on the “dead” 
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generator, the lamp and resistance acting 
as a potentiometer. 

Now, locating a fault in pitch darkness 
calls for some patience and luck and I 
asked him how he had traced it. For 
those with a liking for detective stories 
the answer is interesting. He had received 
a complaint from the developing room— 
it was cinema positives that were being 
processed—that on two prints four of 
five “frames” were heavily overdeveloped. 
Back-checking on the printing machine 
from which they came it seemed obvious 
that the dropper resistance in the lamp 
circuit had been “shorted.” It had—by 
my screwdriver. Earthing of the negative 
busbar, which they eventually did, would 
have located the fault earlier.—Jon. 


E.H.T. Control Circuit 


N reply to Mr Thompson (8 Sept., page 

616), the functions of the resistance 
in the secondary of a testing equipment 
and that of a circuit-breaker are dif- 
ferent. The resistance must always be 
installed to limit the fault current unless 
the impedance of the secondary circuit 
is already high. The circuit-breaker is 
there to interrupt the circuit and give 
instantaneous indication of breakdown. 
It is more usual, however, to put the 
breaker coil in the primary circuit where 
the current is higher.—C. Jenkins. 


Those Conduit Plugs 


—_— correspondence on the plug- 
ging of conduit ends reminds me 
of an exasperating experience a few 
weeks after the Coronation in 1953. We 
had a job of putting heavier mains into 
a distribution board from a switch-room 
about 200 ft away and decided to do 
the job in 14 in. conduit. The run com- 
prised a number of elbows and sets, 
since the route passed through other 
departments. With the conduit, newly 
purchased for the job, in position we 
started to feed a pair of 19/064 v.ir. 
cables into the tube when, to our 
astonishment, we came up against an 
obstruction half-way along. The surprise 
was occasioned by the fact that the nose 
of the cable was in a straight section of 
the run and was evidently up against 
something solid. There was no alterna- 
tive but to cut out the length of conduit 
for examination and, having done so, 
we discovered a wooden bung wedged 
hard in the centre of the tube. Phoning 
the supplier who had provided the con- 
duit we expressed ourselves forcibly. He 
apologised and, after a bit of thought, 
came to the conclusion that the conduit 


We welcome contributions to this feature; 
those published will be paid for at our 
standard rates. There must be many prob- 
lems encountered in day-to-day electrical 
work, or useful ideas or tools devised to 


make it easier; all make instructive reading. 


was part of a quantity he had loaned 
to an organisation for the construction 
of a car tableau during the Coronation 
celebrations. His theory was that they 
had put in some wooden bungs for 
fixing and had forgotten to remove them 
before returning to store—-F. R. Ralph. 


Phantom Earth Leakage 


ROUBLE was being experienced on 

a medium voltage three-phase four- 
wire distribution board fitted with a 
residual type earth leakage relay. During 
the check period, with the lines carrying 
out their normal load but the tripping 
circuit disconnected, the relay was found 
to have operated several times apparently 
on the flow of an earth leakage current. 

Since the current transformer ratios 
were 1,200/5 and the relay was set to 
operate at 10%, it seemed strange that 
an apparently heavy earth current could 
persist without other adverse indication. 
Check tests for an earth fault gave 
negligible indication though the out-of- 
balance current in the neutral was in 
excess of 120 amp. 

Primary injection tests were then 
carried out on the system. They showed 
that earth leakage current, however 
great, in the R, Y or B conductors 
would not cause the relay to operate, but 
a current of 120 A in the neutral would. 
Terminal connections between the trans- 
formers and relay were then checked 
against the maker’s drawing and found 
to be as specified, but a further check of 
the physical connections disclosed that 
the R, Y and B transformers were not 
connected across the relay, only the 
neutral. A slight adjustment to ensure 
that all four secondaries were in parallel 
across the relay cured the trouble, show- 
ing once again that not all manufac- 
turer’s drawings can be relied upon 
without question.—E. A. Robbins. 
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Transposition of one connection to the neutra 
c.t. produces a phantom earth leakage condition 
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electrical trade 


Spin-dryer price cuts 
ONSIDERABLE price reductions are 
announced for the two Easiclene 
spin dryers. Model SD 1, originally 
priced £31 13s tax paid, now sells at 
£24 3s, whilst SD 2 is reduced from 
£24 3s to £21. Prices are effective imme- 
diately. Easiclene Porcelain Enamel (1938) 
Ltd., Lord St, Chapel Ash, Wolverhamp- 


fon. 


New ‘fridges from Frigidaire 

N their new “Sheerlook” refrigerator 

range, Frigidaire appear to have 
aimed not at “breakaway” styling but 
at utilisation of the best in current trends. 
Their cabinets are straight-edged with a 
minimum of decoration, and vitreous 
enamel flat tops provide the working 
surface which is so often an optional 
extra in other makes. Doors, however, 
curve outwards slightly at the edges— 
this diversion from the basic style en- 
hancing the slimness of the cabinets. In 
contrast to this economy of line a range 
of unusual colours is available: green, 
red, cream, pink and the normal white. 
Interiors are also coloured in a number 
of shades and a novel detail is the 
tracery on the blue freezing and dairy 
compartments. Door catches are com- 
pletely abandoned in this range: mag- 
netic gaskets provide effortless closing 
and opening. All three cabinets feature 
interior lighting. 

The smallest, a 2°9 cu ft model, the 
smallest refrigerator Frigidaire have ever 
produced, has three shelves and a 
transparent crisper tray. Its freezer will 
store 5 Ib of frozen food. There is no 
dairy compartment in this model. The 
3-8 cu ft version has a much wider freez- 


Frigidaire’s new range. 


TRADE PUBLICATIONS 


G.E.C.—Three technical leaflets on fur- 
naces: Induction heating furnaces (E.67); 
High temperature furnaces with hydrogen 
atmosphere, 1,200°C-2,500°C (E.78); and 
Roller hearth furnaces (E.75). General 
Electric Co., Erith, Kent. 

NEGRETTI.—11-page illustrated brochure 
on Contract Engineering facilities. Publi- 
cation No. C.100. Negretti and Zambra, 
122 Regent St, W.1. 

PaRCOLENE No. 15.—Sales_ information 
Bulletin No. 4 on a conditioning rinse for 
use after “Pyluminizing” metal finishing 
process. The Pyrene Co., Metal Finishing 
Division, Gt. West Rd, Brentford, Middx. 

PLESSEY.—52-page illustrated brochure on 
range of UK-AN connectors—design, con- 
tact arrangements, wiring, etc., and accessory 
equipment. The Plessey Co., Ilford, Essex. 


ing compartment and it includes the full- 
width dairy compartment. Its porcelain 
top can be removed if the cabinet is to 
be built-in. The largest model, of 5-1 cu 
ft, has a full-width freezer. Working on 
the assumption that it is floor space 
rather than wall area that is at a pre- 
mium in modern kitchens, the designers 
have made it tall and slim. 

Prices of the new range are: 

2-9 cu ft MB-30 £51 9s 

3-8 cu ft MB-40T £61 19s 

5-1 cu ft . DB-50 £72 9s 

These prices include purchase tax. 
Dimensions: MB-30, 334 in. by 19 in. 
by 19 in; MB-40T, 35} in. by 20} in. by 
21 in.; DB-50, 45 in. by 20} in. by 21 in. 
The compressors are guaranteed for five 
years. Frigidaire Division of General 
Motors, Stag La, N.W.9. 


International shaver socket 
OR electric shaver users a special 
socket-outlet is being introduced 
which provides connection for all types 
of plug. There are two models, one for 


The commer- b 
cial version 

of a socket which 
takes most tybes 
of shaver plug. 
Domestic model 
has single-vcl age 

on/off control 


5'| cu ft “Sheer- 
look,” largest of 
washer - wringer 


472 9s 
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home installation, the other for com- 
mercial premises. They incorporate a 
multi-pin single outlet which can accom- 
modate most shaver plugs of British, 
American and continental origin. The 
commercial unit provides 230 V or 115 V 
supply, using a simple switch selector. 
This switch gives normal on/off control 
in the domestic model. 

Switch and socket are built into an 
attractive grey plastics panel 5} in. high 
by 3} in. wide and about j in. deep. 

The units incorporate 20 W double- 
wound transformers which have separate 
primary and secondary windings. Self- 
resetting thermal trip in the transformer 
input protects against overheating caused 
by misuse of the outlet. The single 
voltage domestic unit is priced £3 19s 6d 
and the dual voltage model £4 12s 6d. 
Chilton Electric Products, Hungerford, 
Berkshire. 


*Fridge price drop 

ELAIL price of “Astral” built-in 1-6 

cu ft refrigerator is reduced by 
£3. This absorption type refrigerator, 
which was described on this page in 
18 Aug. issue this year, now sells at 
£32 10s tax paid. Morphy-Richards 
(Astral), 50 Conduit St, W.1. 


Washer with power wringer 

NEW washing machine with power 

wringer selling at a comparatively 
low price is the latest appliance under 
the “Parnall” label. It will be supplied 
in a non-heated version or with a 3 kW 
heater. Operating on the agitator prin- 
ciple, the machine is controlled by 
three switches set in a panel on the front 
face, one controlling the heater, if any, 
a centre switch the agitator and a third 
an automatic emptying pump. The 
wringer has its own control. Standing 
only 33-7 in. high, the cabinet can be 
pushed under the table or draining 
board when not in use. The wringer 
is stored in a special compartment. The 
inner 6+ lb capacity tub has a two- 
coat finish of vitreous enamel. Prices 
are: EW52, £56 14s tax paid and EW52H 
(heated model), £63 tax paid. Table top, 
as an optional extra, sells at £2 15s tax 
paid. Electrical Division of Radiation 
Ltd., 143 Sloane St, S.W.1. 
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Multi-core radio cables 

NEW range of multi-core cables 

suitable for interconnection of 
airborne radio equipment is announced. 
These have up to ten p.v.c.-insulated 
tinned-copper cores, screened or un- 
screened, with current ratings of 1 A 
or 2°5 A. Voltage ratings are 250 V 
or 350 V r.m.s. for frequuencies to 
10 kc/s, working temperatures being 
between —40°C and 85°C. Designated 
M.106 cables, there are two constructions 
available. The first has laid-up cores half- 
lapped with polyethylene terephthalate 
tape with a covering of nylon braid, 
nylon lacquered overall; the second has, 
instead of nylon braid, a tinned-copper 
screen followed by a second layer of 
polyethylene terephthalate tape, the 
whole being finally covered with lac- 
quered nylon braid. Rist’s Wires and 
Cables Ltd., Lower Milehouse La, New- 
castle, Staffs. 


Mobile earth-borer 

EATURE of a truck-mounted earth- 

boring equipment is the manually 
positioned turntable having a _ 180° 
swing, which enables accurate placing of 
boreholes with minimum amount of 
vehicle movement. Hydraulically operated 
turntables are readily available as an 
alternative. Range of standard auger bits 
for normal soil cover bore diameters 
from 9 in. to 36 in. Powered by a 50 h.p. 
engine, diesel or petrol, typical boring 
speeds of the rig are, 3-3 ft/min for 24 in. 
dia in loamy soil and 2°5 ft/min in 
stony ground using a special bit. If 
required, a hoist can be fitted making up 
a complete mobile rig for pole boring 
and planting. Cheshire Engineering Co. 
Ltd., P.O. Box 3, Yorktown Wks, Cam- 
berley, Surrey. 


* 


New insulating varnishes 

VARIETY of insulating varnishes 

and enamels of American origin 
are now being manufactured and dis- 
tributed in this country. These include 
polyester, silicone, phenolic and alkyd 
based compositions. Examples are: poly- 
vinyl formal enamel for temperatures 
up to 130°C, suitable for hermetically 
sealed compressor and air-conditioning 
plant motors; “isonel” polyester enamel 
for high temperature working up to 
150°C enabling a 25% increase in power 
output over equivalent Class A insulated 
equipment; polyurethane enamel for 
coating fine winding wires used for elec- 
tronic component has the advantage 
that it is possible to solder the coated 
wire at temperatures in the region of 
360°C. Schenectady-Midland Ltd., Old- 
bury, Birmingham. 


Silicone rubber price cut 

OLLOWING reductions in prices of 

15 other grades of silicone rubber, 
Midland Silicones Ltd. have announced 
that the cost of their DP2403 self- 
adhering grade has been brought down 
from 36s to 31s per lb. This rubber has 
particular application in the manufacture 
of insulating tapes, having high thermal 
conductivity, good heat endurance and 
resistance to the effects of corona 
discharge. Midland Silicones Ltd., 68 
Knightsbridge, S.W.1. 


Power transistor cooler 

WO models are available of an alu- 

minium-finned heat-sink for cool- 
ing power transistors by natural air 
convection. One has 16 fins, restricting 
equilibrium temperature rise to 1}°C/W, 
the other, having eight fins, allows 
24°C/W, in still air. From results of 
extensive tests the units are said to give 
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effective performance under a variety of 
conditions. Marston Excelsior Ltd., Ford- 
houses, Wolverhampton. 


Portable oil filters 

NEW portable “Stream-Line” filter 

for purification of insulating oil, 
the P8, incorporates its own pump and 
motor and will treat dirty oil at rates 
between 50 gall and 100 gall/hr at 55°F 
to 60°F. Easily transported and operable 
by one man, the filter packs can be dried 
without removal from the filter if a 
CN plant is available, the P8 being 
coupled to the larger unit by flexible 
hoses in a similar manner to a trans- 
former. The electrical load, for the 
motor, is only 200 W. Stream-Line 
Filters Ltd., Henley Pk, Guildford. 


Silicon diodes reduced 

ILICON diodes are now selling at 

prices in the region of their ger- 
manium equivalents. Thus a 150 V, 
100 mA diode in the “H” range avail- 
able costs 8s. Others in the range, for 
which operating temperatures are 
between —85°C and 200°C, are priced 
as low as 3s 7d. Compared with ger- 
manium types, silicon diodes have higher 
voltage ratings and operating tempera- 
tures, low leakage currents and are 
claimed to be more reliable. Lower 
prices, brought about by mass-production 
techniques, should widen the scope of 
silicon diodes in applications where 
previously they were considered too 
expensive. Hughes International (UK) 
Ltd., Glenrothes, Fife, Scotland. 


Plug-in latching relay 
EW addition to an existing range 
of relays is one which functions by 
the pulse-operated latching principle. It 
has two coils, main and release, which 
are continuously rated for dc. or a.c. 
These operate up to three changeover 
contacts or five make-or-break contacts. 
The relay unit is fully tropicalised and 
is available, complete with transparent 
cover and plug-in socket, for £5 6s. 
Other relays in this “C and S” range 
include a latching relay with manual 
reset, magnetic blow-out types for break- 
ing inductive loads and time delay units. 
Supplied by the same distributors, the 
“Rodene” synchronous timer can be 
used for measurement of batch quantities 
such as required in large-scale concrete 
mixing. In this particular application 
several timers are connected in sequence. 
Each timer controls and times the release 
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of correct proportion of constituent. 
This proportion can be preset on the 
timer dial, which is calibrated in per- 
centage. The process is initiated by a 
pulse to the first timer which, having 
timed the first constituent, sends an 
operating pulse to the next timer; so 
the cycle is repeated until the mixing 
hepper is filled. The system can also 
be applied to industrial process control. 
D. Robinson and Co. Ltd., Gunnersbury 
Hse, 717 London Rd, Hounslow, Middx. 


Cheaper transistors 

UBSTANTIAL price reductions, up 

to one-third of original cost, came 
into effect recently for Semiconductors 
Ltd. transistors. The 2NS501 high-speed 
switching transistor, for instance, now 
costs £2 9s compared with its previous 
price of £3 15s 6d. By _ increased 
adoption of automatic production 
methods, the company hopes to be able 
to cut prices still more in the future 
Semiconductors Ltd., Cheney Manor, 
Swindon, Wilts 


Reference voltage unit 

PART from laboratories, there are 

some production processes which 
use a Clark or Weston standard cell as 
a voltage reference. The disadvantage 
to these cells is, of course, that their 
life is not indefinite; moreover, the 
current output is of very low order, 
usually a few tenths of a milliamp. A 
recent mains unit to replace standard 
cells is the Convolt, which, connected 
to 115 V or 230 V a.c. 50 c/s supply, 
gives an output of approximately 1 V 
with a stability comparable with that of 
a standard cell. The current output is 
10 mA and ripple content is less than 
0-1 mV. Continuous operation with either 
short or open circuit will not harm the 
unit or upset its stability. The hermeti- 
cally sealed metal case is only 2} in. by 
24 in. by 34 in. and the price is £16 5s. 
A 28 V d.c. model is also available at 
£14 14s. Communications (Air) Ltd., Half 
Moon St, Bagshot, Surrey 


Industrial local lighting 

PECIAL hinge joints which do not 

need adjustment and give 360° of 
movement are features of a new local 
lighting fitting, the “New Star,” suitable 
for use on mains voltage with a 60 W 
lamp or for low voltage lighting through 
a transformer. The finish is in black and 
aluminium, the extended length 36 in. 
and the weight 5} Ib. Price, with uni- 


The EDL industrial lighting unit is ideal for the 
workshop bench 


versal base and switch, 99s; with alterna- 


tive base, 88s. EDL Industries, Brereton, 


Rugeley, Staffs. 


New electronic equipment 
PEN-TYPE d.c. recorder with ten 
speeds of chart travel, each push- 

button selected and with an input imped- 
ance of up to 10" ohms, the “Enograph” 
is another useful addition to the develop- 
ment and research laboratory. Chart 
speeds range from 10 mm./sec to 20 mm. 
hr and the chart can be driven either 
from its own internal drive or from an 
external drive related to the machine 
on test. The recorder has facilities for 
linear or logarithmic indication and the 
whole instrument is of rugged design 

A useful range of transistorised con- 
verters with an output of 5 W to 120 W 
at 300, 250 and 200 V d.c. from 6 V to 
24 V d.c. inputs, the small volume, low 
weight and infinite life expectancy of 
the new “Avel” converters will com- 
mend them to designers of electronic 
equipment requiring these voltages from 
battery sources. 

For those engaged on circuit deve- 
lopment in u.hf. fields, a new fast 
repetition pulse generator will be of 
interest. An exceptionally versatile in- 
strument, providing continuously variable 
repetition rates from 1 p.p.s. to 100,000 
p.p.s., it has a number of special features 
which will appeal to the electronic 
development engineer. 

The instrument, the Dumont Pulse 
Generator, Type 404, operates on normal 
supply voltages and has a nominal con- 
sumption of 600 W. All output controls 
are switch or push-button operated 
with front-of-panel mounting. Aveley 
Electric Ltd., Ayron Rd, South Ockendon, 
Essex. 


Low voltage lighting 

OW price, robust construction and 

conformity with BS 794 are the main 
claims for the new low voltage trans- 
formers in the Gresham range. Three 
sizes, rated at 50 VA, 250 VA and 
900 VA and with inputs of 200 V 
to 240 V in 10 V steps are listed at 
Sis, 90s and 225s in lots of 100. A 
choice of secondary voltages with centre 
tapping for earthing, 25-0-25 or 55-0-55 
or non-standard voltages to order, make 
these transformers particularly attractive 
for machine tool lighting, handlamps in 
damp areas and similar applications 
where Factories Acts call for safe work- 
ing voltages. The units can be supplied 
for wall, floor or bench mounting or 
with a carrying strap at slight extra 
cost. Gresham Transformer Group, 
Twickenham Rd, Hanworth, Middx. 


More Aquastats 

HE extensive range of Aquastat multi- 

function fast-acting boiler thermo- 
stats has been increased by the addition 
of no less than 18 new models, all of 
which have been specifically designed for 
the domestic central heating installation. 
Each unit, comprising thermostat, switch- 
ing relays and transformers in a single 
casing, is designed to control simul- 
taneously circulator pumps, oil burner 
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relays or gas pilot valves in conjunction 
with low or line voltage room thermo- 
Stats. 

Applied to a typical domestic central 
heating and hot water system, the unit 
provides regulation of boiler tempera- 
ture by controlling and oil burner relay 
or gas valve, relays signals to the cir- 
culating pump whenever a room thermo- 
stat demands and incorporates a high 
limit safety control for the boiler. 
Honeywell Controls Ltd., Ruislip Rd E, 
Greenford, Middx. 


Transistorised telemetering 
EMOTE control, indicating and tele- 
metering systems using voice fre- 
quency telegraph channels over private 
or leased lines are now commonplace 
in industry. Among the first fully transis- 
torised equipments with high order relia- 
bility and low consumption are the 
Mullard BT.604 and BTR.708 systems. 
The former is a digital transmission 
system working on a time-division mul- 
tiplex principle transmitting up to 156 
binary signals in any one VFT channel 
in each time cycle. These are divided into 
12 groups of 13 bits for transmission 
of metering or indicating signals between 
a master station and several controlled 
stations. The latter is an analogue/digital 
converter for adding to the BT.604 
where the parameter to be measured is 
in analogue form. It will scan up to 12 
analogues and present the information to 
the main unit in binary form. Both units 
are designed to operate over standard 
120 c/s a.m. or f.m. VFT channels, one 
half of the channel being used for tele- 
metering and indicating and the other 
for control signals. For flexibility in 
construction and maintenance, all re- 
peated circuits are assembled as plug-in 
printed wiring boards. Mullard Equip- 
ment Ltd., Torrington Pl, London, W.C.1. 


Boiler-feed motor pump 


N extension to the well-known range 


of “Mopump” centrifugal boiler 
pumps, the new SC range incorporates 
all the basic features of its predecessors 
but has been scaled down to meet the 
requirements of the “package” boiler 
market. They are available in four sizes 
with | in., 14 in., 14 in. and 2 in. bore 
outlets, each size being made either as 
a single or two-stage 1,450 or 2,900 
r.p.m. fully motorised unit. Capacities 
are from 2 gall to 60 gall/min at pres- 
sures up to 250 Ib/sq in. Rhodes Brydon 
and Youatt Ltd., Stockport, Ches. 


““Mopump”’ boiler feed-pumps are available as 
either single or two-stage, operating at |,450 
or 2,900 r.p.m. 
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Transformer Price Agreement before 
R.P. Court 


Ten Manufacturers defending right to fix Minimum Prices 


TEN major transformer manufacturers, members of the Transformer Manu- 
facturers’ Association, are defending their right to fix minimum prices for 


their products in a case expected to last several weeks before the Restrictive » 


Practices Court. The agreement before the Court involves 42 “restrictions” 
applying to sales within the UK, exports being the subject of another agree- 


ment, not before the Court. 


The Association claim that its agree- ; 
interest” | 
criteria of the RTP Act in four respects. | 
It protects the public against injury in | 


ment satisfies the “public 


connection with use of transformers; it 
brings substantial benefits to purchasers 
and users which would be lost if the 
agreement were abandoned; it is neces- 
sary to enable the members of the 
Association to negotiate fair terms with 
powerful purchasers (such as the CEGB 
and area boards); and its abandonment 
would harm export trade in transformers. 
Members of the Association are AEI, 
Crompton Parkinson, English Electric, 
Ferranti, Fuller Electric, GEC, Hack- 
bridge and Hewittic, Johnson and Phil- 
lips, C. A. Parsons and Bruce Peebles. 
Counsel for the Association, in opening 
the case, said that there were many other 
manufacturers of transformers in the 
UK, but they were concerned with 
medium and small transformers, not the 
largest as were the members. Members 
of the Association had a substantial ex- 
port business, most of it in large trans- 
formers, which brought in £8 million in 


1959. By far the greatest part of the 


Transformer Manufacture 


in U.K. 


THE Transformer Manufacturers Agree- 
ment which is under consideration by 
the Restrictive Practices Court this week, 
covers ten of the largest manufacturers 


in the country. In addition there are 
some 60 non-signatory makers, many 
quite small, and only 13 of these engage 
in export. The ten firms concerned are 
the only manufacturers of large trans- 
formers above 60,000 kVA and together 
employ over 10,000 workers. Nearly 
£1 million annually is spent by TMA 
members on research and development 
and some manufacturers are now pre- 
pared to build transformers for voltages 
up to 525 kV. Export performance will 
no doubt feature in the case presented 
to the court, for over the past five years 
members have exported 42% of all 
orders received and for large units, the 
figure is as high as 56%. Altogether the 
TMA members claim to be responsible 
for 80% of all UK transformer exports. 
In the home market 70% of transformers 
sold go to the supply industry. 


industry’s large expenditure on research 
and development was by members. 

The price-fixing agreement, he ex- 
plained, was limited to transformers 
sold for use in the UK. There were no 
quotas, but there were minimum prices, 
together with ancillary provisions. 

On the question of the first two claims 
in defence of the agreement, the Asso- 
ciation argued that abandonment of the 
agreement would bring great instability 
in the prices of transformers sold on 
the home market. There would prob- 
ably be a sharp fall in profits, sustained 
for a long time. 

Already profits from sales of trans- 
formers were unreasonably low. A further 
decline would be bound to affect ad- 
versely the industry’s ability to spend on 
research and development and to expand 
its export markets. Efficiency would be 
impaired and costs would rise. 


On the question of large buyers, the 
Association pointed to the predominating 
position of the CEGB, which in the 
absence of an agreement could enforce 
cuts in prices. 


GRUNDIG BY-PASS 
WHOLESALERS 


GRUNDIG (Gt. Britain) Ltd. are chang- 
ing their distribution methods, going 
direct to approved retailers and elimin- 
ating wholesalers as from this week. 


| Alongside this change is a cut in prices. 


Aim of the move is to increase sales. 


| The company state that they are “com- 


pelled to take this course to adjust 
policy to current market conditions.” 


S.E.B. plans £5m. voltage standardisation 


THE Southern Electricity Board have 
decided to speed up standardisation of 
voltages. A new programme to spend 
£5 million over the next ten years on 


| bringing all supplies up to 240/415 V 


and eliminating direct current supplies 
has been approved by the Board, At 
present there are about 180,000 non- 
standard supplies in the area, mainly at 
Bournemouth and Southampton. Many 


| of the non-standard supplies are 200 V, 
so considerable outlay will be involved 


in bringing them up to standard. The 


£180,000 acquisition by 
E.A.C, 


THE Electrical Apparatus Co. Ltd. has 
three more wholly owned subsidiaries. 
The company already held minor hold- 
ings in Interohm Electrical Insulators Ltd. 
and Process Control Gear Ltd. and have 
now arranged to purchase the remaining 
shares in those companies. They have 
also purchased all the capital of Switch- 
boards Ltd., which has works in St. 
Albans, and in addition to other items 
has developed a dual-door unit for 
service meters permitting external access. 
The latter firm was formed in 1951 with 
Mr R. H. Barbour, Mr D. R. Barbour 
and Mr J. R. Walton as directors. Inter- 
ohm Electrical Insulators Ltd. started up 
in 1936 making asbestos cement boards 
for electrical purposes at a Felling-on- 
Tyne factory, but are now operating from 
Lowestoft. The works of Process Control 
Gear Ltd. are also in St. Albans. Total 
cost of these acquisitions is put at around 


£180,000. 


PYE-EKCO MERGER 


THE holding company formed for the 
proposed nerger of Pye Ltd. and E. K. 
Cole Ltd. has the title of British Elec- 
tronic Industries Ltd. Its chairman will 
be Mr C. O. Stanley, with Mr E. K. Cole 
as deputy chairman, but it is proposed 
that the identity of both groups will be 
maintained under existing managements. 
Terms of the merger were given in our 
3 Nov. issue. It is now stated that 
aggregate net tangible assets of Pye and 
Ekco at book values at 31 March last 
amounted to £17,722,001, but the 
directors consider it is substantially 
below their present-day value. 

In view of the unsettled TV market, 
directors say it is not practicable to 
make any firm forecast of profits for the 
current year, but unless there is a marked 
rise in sales, profits of both groups will 
be substantially lower. The board hopes 
to pay 15% dividend, the equivalent of 
that paid by both concerns last year. 


decision to accelerate standardisation was 
prompted by the dilemma of having to 
connect a substantial number of new 
consumers to non-standard supplies, so 
that the longer standardisation was 
delayed the costlier it would become. 
During 1959-60, new non-standard con- 
nections amounted to 7% of the total 
increase in consursers. At the end of 
last March, 13% of all consumers in 
the area were on non-standard sup- 
plies, comprising 177,239 on a.c. and 
7,394 d.c. 
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Engineers’ Guild again reviews salaries 


EARLY publication of a review of professional engineers’ earnings during 1959-60 
is promised by the Engineers’ Guild in their annual report. Questionnaires were 
sent to 4,400 corporate members of the civil, mechanical, electrical and chemical 


engineers’ institutions last April, and more than 70 


The annual report of the Guild shows 
membership at the end of September last 
as 4,889, compared with 4,570 a year 
earlier. Activities during the year in- 
cluded pressure on the British Transport 
Commission to arrange for an impartial 
study of the remuneration of senior 
professional engineering staff. The report 
of the Guild says “on the evidence of 
recent years it is clear that a fair salary 
structure is unlikely to be attained until 
such a review has been carried out.” 
So far the BTC had declined to arrange 
for a review of the type concerned. 

Plans for next year include a con- 
ference on the theme “The Professional 
Engineer—His Employment and Develop- 
ment.” This will have the aim of analys- 
ing the use being made of professional 
engineers today. One problem it may 
discuss is whether, because of shortage 
of technicians, professional engineers are 
regularly engaged on _ sub-professional 
work which may adversely affect their 
status and remuneration. 


Credit Plan for Lighting, Heating 
INDUSTRIAL lighting and heating on 
extended credit is being introduced by 
GEC in conjunction with Forward Trust, 
a subsidiary of the Midland Bank. The 
scheme, the first of its type, includes 
installation and wiring costs as well as 
capital equipment. Initial payment may 
be as low as 10 with terms of six 
months to two years. It is planned to 
charge 54% on £1,000, with lower rates 
for higher amounts. 


TV Sales Recover 
TELEVISION sales continued _ their 
gradual recovery in September, with the 
highest sales since the credit squeeze was 
imposed in April, but radio sales declined 
for the first time in many months. 
Shops sold an average of 7:7 TV sets 
each during September, compared with 
55 in August. Rental agreements rose 
from 2°3 to 36 per shop. Radio sales 
were down to 13-2 in September. 


(also of 


of those approached replied. 


° ioe ° 
Keeping heat inside factories 
DOUBTS about heat loss calculations 
in factory heating design are discussed 
in a memorandun published by the 
Ministry of Power. It takes the form 
of a supplement to the explanatory 
memorandum on calculation of “U” 
values issued in 1958 in connection with 
the Thermal Insulation (Industrial Build- 
ings) Regulations. Object of the present 
publication is to deal with apparent dis- 
crepancies between calculations based 
on, for example, the Institution of 
Heating and Ventilating Engineers’ 
Guide to Current Practice, and figures 
reached by following the requirements of 
the Regulations. 

The present memorandum explains 
that the Regulations require certain arbi- 
trary figures to be used in calculations 
of “U” values, whereas other values may 
be appropriate to calculations made for 
particular design purposes. The memnor- 
andum includes a reminder that, funda- 
mentally, the top standard of thermal 
insulation required for a factory roof 
is not based on a “U” value but on the 
criterion that loss of heat through the 
roof shall not exceed 12 B.Th.U/hr/sq ft 
when the outside temperature is 30°F. 
This criterion permits different ‘“U” 
values depending on the inside tem- 
perature of the building. 


Germanium rectifier 


order 

Chenicals 
has placed with the AEI 
Plant Division a contract for germanium 
rectifiers with a capacity of 32°4 MW at 
270 V for the electrolytic production of 


Division of 
Heavy 


THE General 


ICI 


chlorine. This is believed to be the 
largest order for semiconductor recti- 
fiers ever placed by the chemical in- 


| dustry in the UK. The rectifiers are to 


work in parallel with a large number of 
motor converters and contact rectifiers 
AEI manufacture). 


Manweb's “Ser- 
vice to Industry” 
exhibition at Liver- 
pool, Mr D. H. Ken- 
don, chairman (right) 
and Mr R. M. 
Gravett, assistant 
chief commercial 
officer, are seen wat- 
ching a demonstra- 
tion of a “Stellite” 
hard-facing process 
on a “Radyne” in- 
duction generator. 
All aspects of the 
service and advice 
available to indus- 
trialists are featured 


At 


' 
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Stockton works future 


THE Stockton-on-Tees factory of Met- 
ropolitan-Vickers—Beyer Peacock Ltd. 
may have to close next year through lack 
of orders, we understand. For many 
months, the works have been busy on 
a £74 million order for the construction 
of 113 electric locomotives for South 
Africa, but as this work nears conple- 
tion the number of employees has been 
reduced from 600 to around 300. The 
local MP, Mr G. Chetwynd, is to ask 
Lord Chandos, AEI chairman, to clarify 
the position of the Stockton works. 





OFFICIAL PUBLICATIONS 


BS 2960. Dimensions of three-phase 
electric motors with ventilated en- 
closures. 6s. 


BS 3283. Non-reversible connectors 
and appliance inlets for portable 
electrical appliances. 6s. 


BS 2111. Fixed wire-wound resistors 
for use in telecommunication and 
allied electronic equipment. Part 1, 
general requirement and tests. 10s. 


Thermal Insulation (Industrial Build- 
ings) Act, 1957. Memorandum on 
calculation of “U” values. Supple- 
ment to the explanatory memoran- 
dum. HMSO. 3d (see page 818). 


Comments on the Crowther Report; 
by Association of Teachers in 
Technical Institutions (see page 
819). 


Guide to Development and Export 
Financing Bodies. BEAMA. 4s. 











Destruction of Newman 
Spinney 

FINAL stage in the short career of the 

Newman Spinney experimental under- 

ground gasification power station begins 

next month when the structure itself is 

to be demolished. In the construction 


| of the station, fly-ash from other power 


| elements 


| similar 


was used both for structural 
and cladding, and in some 
mortar. As originally planned, the struc- 
ture is now to be tested to destruction to 
provide more information about the 
mechanical characteristics of such by- 
products of electricity generation. The 
chimney, too, is to be vibrated until it 
shatters. 


Rail electrification films 


STRIKING contrasts between highly 
mechanised techniques used by BR for 
their electrification programme and the 
extensive use of manual labour on a 
Indian scheme were illustrated 
by two well-produced colour films pre- 
sented last week by BICC. Some of the 
problems overcome on the Midlands 
scheme were shown in “Power to the 
Pantograph.” This film runs for 37 
minutes and is available in 16 and 
35 mm. “First a.c. Railway Electrifica- 
tion in India” runs for 30 minutes and 
is available in 16 mm only. 


stations 
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Technical teachers comment on 
Crowther Report 


DETAILED comments on recommendations of the Crowther Committee in their 
report “15-18” are offered by the Association of Teachers in Technical Institutions 
in a new publication. The Association supports the Crowther Committee recom- 
mendation for more time to be made available for technical college courses. They 
suggest it is the duty of the Government to make training for skill compulsory for 


all occupations where it is appropriate. 

It is the task of technical colleges 
both to continue the general education 
of young persons and also to teach sub- 
jects related to their employment. For 
the double purpose, the Association feels 
that more than one day a week is neces- 
sary. Increase in day release from 
14 to 2 days per week with not more than 
one evening attendance a week for boys 
and girls under 18 is recommended, but 
the Association finds itself unable to sup- 
port without qualification the Crowther 
Committee opinion that only sandwich 
courses are satisfactory as a means of 
training technicians in the 16 to 18 age 
range. The Association feels that more 
experiment is necessary before there is 
any major change in policy. In particular, 
they think that day release is preferable 
to block release in nearly all cases, 
assuming block release to involve a 
period of continuous study followed by 
a period three or four times as long 
without study. 

The Association comments also dis- 
cuss such questions as the establishment 


ATTRACTING THE BEST 
RECRUITS 


IT was essential that the rapidly expand- 
ing electrical industry must attract the 
very best types of recruits, Lord 
Strathclyde, chairman of the North of 
Scotland Hydro-Electric Board told the 
Scottish IEE guests at the annual dinner 
in Glasgow last week. The Institution 
had performed a great role and had still 
a major part to play in guiding the 
industry into the future. Recruitment was 
far too low but the Government was 
alive to the danger and had announced 
plans which gave hope of increased 
training of technologists. 

In reply, Sir Hamish MacLaren, IEE 
president, said the Institution had 
achieved the destiny visualised at its 
birth. He did not advocate amalgamation 
with the sister institutions, but com- 
mended co-operation in many fields and 
particularly in education. There might 
also be a strong case for co-operation in 
publicising the activities of the profes- 
sional engineer about which far too little 
was known. 


POWER FOR FORESTERS 


ABOUT 1.100 of the houses owned by 
the Forestry Commission lack a supply 
of electricity, Parliament was told last 
week. However, the Commission hopes 
to have a mains supply laid on to all 
except the most remote of the houses 
within the next five years. This was 
stated bv fc Minister of Agriculture. 


| of county colleges, reasons for failure 


to complete technical college courses, 
place of the secondary technical school 
in the educational system and the supply 
of teachers. 


Support Fund, says Sir Hamish 


MORE support for the IEE Benevolent 
Fund was urged by Sir Hamish Mac- 
Laren at the East Midland Centre’s 
annual dinner in Nottingham last week 
At present, only one member in three 
was a regular subscriber, he said. 

At the North Midland Centre’s dinner 
in Leeds last Friday, Sir Linton Andrews, 
editor of the Yorkshire Post, said he 
believed that on balance science im- 
proved the quality of life. The Venerable 
Eric Treacy, Archdeacon of Halifax, 
asked whether enough thought had been 
given to the moral damage which science 
might do to people by diminishing the 
need to work. 


| sation 


MIDLANDS E.B. TO 
REORGANISE 


THE seven sub-areas of the Midland 
Electricity Board are to be reduced to 
six. This is part of a long-term reorgani- 
plan that was announced this 
week. It is anticipated that the new 


| arrangement will become fully effective 


by 1963. 

The three-tier structure is to be re: 
tained and the reduction in sub-areas 
effected by amalgamating S. Staffs and 
N. Worcs with the Wolverhampton and 


| district sub-area. It is also planned to 


reduce the number of districts from 36 
to 31 by amalgamation: Stourbridge 
joining the Brierley Hill; Lichfield with 
Cannock; Stoke-on-Trent North with 
Stoke-on-Trent Central; Wednesbury 
with adjacent districts; and Leominster 
with Ludlow. It is stated that these 
amalgamations were planned for 1964 or 
1965, but they may take place earlier or 
later according to circumstances. Some 
local adjustments of boundaries are also 
intended. 


Canada forms Nuclear 
Association 


THE Canadian Nuclear Association has 
been formed as a clearing house for 
ideas and to provide a means of liaison 
between the industry and Government. 
Organisations outside Canada are invited 
to join as associate members. 


"25 kV a.e. Electrifies Suburban Service 


A DOUBLING of receipts on British 
Railway’s suburban services from Liver- 
pool Street station is expected within a 
few years. This was forecast by Sir Brian 
Robertson at a luncheon following inau- 
guration of the new services on 16 Nov., 
the occasion marking a further signifi- 
cant step forward in the railway’s 25 kV, 
50 c/s electrification scheme. 

Sir Brian said that electrification of 
111 track-miles serving the Chingford- 
Bishop’s Stortford-Enfield area had not 
been achieved without hard work by 
BR’s Eastern Region staff. Many prob- 
lems had had to be solved, including the 
complete replacement of the track signal- 


ling and telecommunications system. On 
top of this extensive civil engineering 
structural modifications had to be carried 
out; interruptions to existing train ser- 
vices were thus inevitable. But now 
patience and hard work would be 
rewarded by clean, fast and frequent 
trains. Frequency of the new service was, 
in some instances, over twice that pro- 
vided by the original steam trains, with 
a corresponding improvement in timing 
With electrification had come other 
amenities; five new stations such as 
Harlow and Enfield Town and improved 
lighting on all stations, notably at Liver- 
pool Street. 











po 








An electric train from the new station at Broxbourne and Hoddesdon departing for 
Bishop's Stortford. On the left is the new signal box 





CEGB To Make Radio Isotopes 


ALTHOUGH the CEGB may irradiate materials to produce useful radio isotopes, | 
it will be the UKAEA that will process them for sale. This was made clear during | 


the debate on the Electricity (Amendment) Bill on Monday, when it secured a second 


reading. The purpose of the Bill is to 
isotopes for its nuclear reactors. 
ABOUT £100,000 will be spent at both 
Bradwell and Hinkley Point to 
possible production of radio isotopes. 
After a brief debate which was 
universally favourable to the Bill, the 
Parliamentary Secretary to the Ministry 
of Power explained that Scotland was 
excluded from the provisions of the Bill 
because it still had powers of manufac- 
ture given under the 1947 Electricity Act. 
The 1957 Act had restricted the right 


E.M.I. puts electronics 


into machine tools 


ELECTRIC and Musical Industries 
Ltd. is co-operating with David Brown 
and Sons (Huddersfield) on the applica- 
tion of electronic techniques to machine 
tools. First fruit of this collaboration 
was an electronically controlled gear- 
hobbing machine exhibited at the 
Machine Tool Exhibition last June, the 
two companies have confirmed. Joint 
research is continuing and other machines 
and devices are on the way. 


Welding Equipment 
Exhibition 
AN EXHIBITION, “Focus on Welding,” 
is being staged by the English Electric 
Co. at Kensington Court, London. Clos- 
the exhibition comprises 


ing on 25 Nov., 
not only a static display of the com- 
pany’s range of electric arc-welding 
equipment but also practical demonstra- 
tions of its application to various weld- 
ing techniques. For portable d.c. arc- 
welding supplies, equipment using a 
transformer in conjunction with a silicon 


diode rectifier bank is on show, this type | 


having evidently completely superceded 
the motor-generator. Also 
attention is a meter specially designed 
for measuring current, voltage and 
energy consumption of welding arcs. 
Among accessories displayed there is a 
choice of twenty-six different electrodes 
whose applications range from pre-heat- 
ing to stainless steel welding. 


RESUSCITATION FILM 


A 16 mm, film on artificial respiration 
by mouth-to-mouth breathing is now 
available on hire from the Central Film 
Library. Produced by the University of 
Saskatchewan, it shows the various ways 
of carrying out the technique and how 
the method can be applied by trained 
personnel. (We reported on 17 March 
that the method had gained acceptance 
in the USA.) The film takes 27 min and 
can be hired for 15s. 


make | 
maintenance of 


attracting | 


of the CEGB to activities in connection 
with research, development or repair and 
CEGB or area board 
equipment. 

At present 700 industrial firms in the 
UK were using isotopes and their appli- 
cation was spreading throughout the 
British industry. It is not anticipated 
that there will be any other customers 
than the UKAEA for a long time. 


M.E.B. APPLIANCE 
SALES FALL 


MEB expect their turnover in con- 
tracting and appliances to be down 
£500,000 this financial year if the credit 
squeeze continues, the chairman, 
W. S. Lewis, said in Birmingham last 
week. But the falling off in appliance 
sales has not been enough to cause a 


| downturn in the demand for electricity, 


for already unit sales are up about 14% 
for the seven months to the 
October. 

Mr Lewis was opening the new head- 
quarters of Harold F. Ward Ltd., whose 
founder, like Mr. Lewis, had trundled a 
barrow laden with electrical equipment 
around Birmingham as an apprentice of 
Walker Brothers (Electrical Engineers). 
Mr Ward said the fears of unfair compe- 
tition which electrical contractors held at 
the time of the supply  industry’s 
nationalisation had proved unfounded, 
and he felt much of this was due to Mr 
Lewis and his colleagues. 


| offer 


Mr | 


end of | 
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Eire Heating Plan 
A COMPLETE “Warm Home” plan 
providing for the installation of an elec- 
tric heating system in new or existing 
houses, with repayments spread over five 


give the CEGB power to produce radio | years, is the latest scheme being strongly 


publicised by the Eire Electricity Supply 
Board. For new semi-detached two- 
storey, three bedroomed, 1,000 sq ft floor 
area houses they offer electric floor- 
warming, supplemented by other electric 
heaters in bedrooms and bathroom. For 
these, installation cost ranges from £103 
to £135, including attic insulation, and 
the Board offers repayments ranging 
from £4 Is 9d to £5 7s 2d per two 
months. 


In existing houses, electric storage 


| heaters in the hall, kitchen and living 


rooms are suggested, with other types 
of heaters in bedrooms and bathroom. 
Again, with complete installation costs 
ranging from £102 to £160, the Board 
two-monthly repayments varying 
from £4 0s 1ld to £6 7s. The storage 
heater in this scheme is a new stream- 
lined model by GEC of Ireland which is 
available in attractive pastel colours. 


Bungalow with a load 


A BUNGALOW with 93 socket-outlets 
is obviously well provided for elec- 
trically. This one, just built at Stonely, 
Huntingdonshire, has 22°34 kW of floor- 
warming throughout its 1,900 sq ft of 
area, a Moffat electric cooker built into 
the wall and a separate counter unit 
with hotplate. All circuits are protected 
by miniature circuit-breakers and the 


| bungalow has two hot-water tanks with 


immersion heaters, and garage doors 
which are electrically operated and 
remote controlled. Installation was by 
the Eastern Electricity Board. 





WINNER of the North Western Elec- 
tricity Board’s 1960 window display 
competition was Rochdale service centre, 
in No. 5 sub-area. The display was 
mounted by Mr G. Ireland, senior 
service centre assistant. Entries in the 
competition numbered 102, the highest 
so far. On the theme of the merits of 
electric cooking, all the displays had 
to be produced on a small budget. 


N.W. WINDOW 


COMPETITION - 


Rochdale chose the catchy slogan. 
“It's a matter of pounds, shillings and 
sense.” Second place among the Board's 
six sub-area winners was Grange-over- 
Sands (No. 6. sub-area)—last year’s 
winner—with Urmston (No. 1 sub-area) 
taking third place. Other sub-area win- 
ners were Bury (No. 2 sub-area), Hyde 
(No. 3 sub-area) and St. Annes (No. 4 
sub-area), 


Winning display 
at Rochdale 
service centre, 
in the North 
Western Elec- 
tricity Board's 
1960 window 
display compe- 
tition. The main 
theme, “Pounds- 
Shillings and 
Sense!” attrac- 
ted favourable 
comment 
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THE first 90 MW _ waterwheel 


generators at 


FIRST 
BHAKRA 
STATION 
NOW IN 
SERVICE 


Bhakra power 


station, in the Punjab, India, is now in operation. Our pictures, 
alongside, show the interior of the station and one of the 
generators being erected. AEI have already delivered the five 
machines to be installed in the power house built on the left 
bank of the River Sutlej. The associated Francis type water tur- 
bines were supplied by Hitachi, of Japan. The station was the 


scene of the inundation accident in August, 


1959, it will he 


recalled, when five governors were submerged for weeks and 
three stators and a rotor suffered partial submersion. The latter 
were dried out by the “slow baking” process of passing a low 
voltage current through them. The Bhakra dam is located in a 


narrow gorge in the foothills of the 
Himalayas, where the River Sutlej cuts 
through the last line of Siwaliks before 
descent into the Indo-Gangetic 
plain. It forms a lake with a gross 
capacity of 7:3 million 
proposed to build a second power house 
on the opposite bank at a later date. 


its 


New E.E.B. Showrooms for St. Albans 


THE first of the new buildings to 
border the new Civic Centre at St. 
Albans is the showroom of the Eastern 
Electricity Board. Externally, the build- 
ing sets an excellent example for those 
to come with its long, modern window 
areas and the frontage with a curved 
non-reflecting window beneath a facia 
surmounted by a mosaic panel depicting 
the martyrdom of St. Alban. Internally, 
the showroom presents a clean open 
aspect in which goods are freely dis- 
played against screens and _ curtains 
separating the floor area from the 
window space. Flexibility is a keynote 
to the display layout, the sales area being 
broken up by panels mounted on vertical 


acre ft. It is | 


| and Alco can 


| 


Diesel Exchange Deal 

AN exchange agreement has_ been 
reached between Alco Products Inc. 
and Davey Paxman and Co. Ltd. The 
latter will have the right to make and 
sell Alco diesel engines outside the US 
supply Paxman diesel 


| engines and generating sets. 


members which are set between the floor 
and ceiling members to form back- 
grounds to the display. The ceiling is 
also divided into panels which can be 
used to support iighting fittings 
“spots” for display accent lighting, 
supply being from trunking above the 
panels. The cash counter at the rear of 
the showroom area is made interesting 
by a photo-montage of St. Albans as 
it was some years ago. 

Underfloor heating is installed and 
favourable comment has already been 
made by visitors to the showrooms, both 
on the facilities provided and the manner 
in which the display has been laid out 
by the Board’s showroom staff. 


| Corporation’s development scheme, 2 


or | 


Supply for old property 
ALTHOUGH scheduled for demolition 
in about two years’ time as part of the 
4 
homes in one of the oldest parts of 
Gateshead are to be given an electricity 
supply. Previously, the North Eastern 


| Electricity Board would not connect up 
| the 70 years’ old property, deeming it 


uneconomical in view of the impending 


| demolition. 


But the Board have now devised an 


| economical method which will cost only 


about £13 per home. The families pay 
that at a rate of 2s 6d a week. 


CREDIT SQUEEZE STAYS 


THE Government seems unlikely to ease 
credit restrictions just yet. Mr Macmillan 
told the National Union of Manufac- 
turers last week that the Government 
ought not to do anything which might 
worsen the nation’s trade balance. High 
home demand and declining exports 
militated against a relaxation of the 


credit squeeze, he said. This view was 


supported by the Information Division 
of the Treasury which says in its 
autumn review that the main danger in 
the UK economy is still insufficient 
overseas earnings. Income from employ- 
ment accelerated in the quarter to June, 
with a rise of 3%, the bulletin states, 
but there are no figures to show the 
position now that redundancy has spread 
in the motor industry. Industrial pro- 
duction was steady in the three months 
to September, compared with the second 
quarter, a rise in engineering and capital 


| goods having offset the fall in consumer 


General view of the new EEB showrooms at St. Albans from the cash counter 


put was 
| The credit squeeze has brought a shift 


durables, but the overall level of out- 
% higher than a year earlier. 


in demand rather than a reduction, for 


| consumer spending has been steady in 


recent months. 
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Protection 


of a Consumers’ 


Consumers’ 


THE establishment 
Protection Council is included in pro- 
posals to safeguard the public in a 
Private Members’ Bill being introduced 
in the House of Co:rnmons this week by 
Mr R. Edwards. It is expected to have 
its first reading on 27 Jan. Many of the 
provisions covering the sale of faulty 
or dangerous apparatus have already 
been recommended by the Molony Com- 
mittee and the Home Office have been 
giving their attention to the preparation 
of material which might form the basis 
of legislation. 


CREDIT RACE DANGER 


IF a credit race were to develop in 
world trading, Germany’s _ stronger 
balance of payments position would give 
her an advantage over Britain. This 
point was made by Mr L. C. Mather, 
joint general manager of the Midland 
Bank, at the BIM’s recent conference on 
“Selling Capital Goods.” Britain was 
succumbing to pressure for more export 
credit, Mr Mather said. Guarantees by 
the Export Credits Guarantee Depart- 
ment had risen from £57 million to £148 
million in the past six years and maxi- 
mum terms had gone up from five to 
seven years. If this trend continued, 
existing institutions might fail to meet 
the demand. As a remedy in such an 
event, Mr Mather suggested the setting 
up of a new export finance corporation 
which would raise funds by issuing 
securities. Other possibilities would be 
to make medium term paper guaranteed 
by ECGD rediscountable at the Bank 
of England, or eligible as security against 
advances to a discount house from the 
Bank of England so that banks could 
sell their holdings to the discount 
market. 


7 
ng? 
ay! 

OF THE WEEK 
measures in the spring 
spending were more in 
the nature of a thumb-screw operation 
for the domestic electrical appliances 
industry than a squeeze; it is still pain- 
ful.” . Sir IVAN STEDEFORD, chairman, 
Tube Investments, reporting to share- 
holders. 

“Where we run into teething troubles 
on the new large boilers and turbo- 
alternators that we use, in most cases 
these troubles arise not from failure to 
advance in the major fields of design 
but simoly from bad detailing due to the 
draughtsman having failed to learn what 
must be learnt on the shop floor if a man 
is to become a really good engineer.” 
.. . SiR CHRISTOPHER HINTON, at W. H 
Allen Sons and Co.'s presentations to 
apprentices 

“I do not think that the 
satisfactory one for the 
. SiR ARTHUR 
University prize 


“The official 
to check public 


profit motive 

basis of 
THOMSON, 
presen- 


is a 
education.” 

at Birmingham 
tations. 
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PRICE 


cable 
other 
Figures quoted are the official prices ruling on Tuesday, November 22 





| ton 


| £ per | Weekly 
change £) 


£ per | Weekly 
| ton | change é 





COPPER, standard class A i 
(settlement) os +4 
- (3 months) ... -» | 228} +3 


LEAD, refined pig. athe ny 
(cash) 


| 
Nee 


» months) . 

TIN, refined, min. 99 75% purity 
ne 
(3 months) .. 
ALUMINIUM, has 99-99 5% 
wire bars — x4x 54°) 

BRASS Strip 63/37 . 
SILVER (Troy oz) .. = a | 


1} 
Nw 








ZINC, virgin, min. 98% purity ! 
(cash) a iat -- | 884 | +13 
» _ (3 months)... 8/t +3 
RUBBER, per ib 
No. 1, RSS. spot ‘ «. | 254d 
c.i.f. basis, ports. Jan. «. | 25d —Itid 
ARMOURING: 
Galv. Stee! Wire (0'104in.) ... | 68 +14 
Mild Steel Tape aire x fail in.) | 53° — 
NICKEL (home) ... --» | 600 a 
MERCURY (76 Ib flask) . we | 704 _— 
AMERICAN PRICES: 
Copper, electrolytic ned we 30¢ — 
Lead. (New York) 12¢ _ 














* Tape Price, now en average, includes varnishing 





Injunction against E.T.U. refined 


IN the High Court last Friday, Mr 
Justice Buckley refused to grant inter- 
locutory injunctions to Mr L. A. Tuck, 
a member of the London Lift and Crane 
branch of the Electrical Trades Union. 
He asked for injunctions to restrain the 
ETU and its three chief officials from 
taking further steps in the election of 
delegates to the 1961 rules revision con- 


ference, and from publishing names of | 


persons purported to have been nom- 
inated as candidates. 

For Mr Tuck, Mr W. T. Wells, Q.c., 
alleged that the election was not being 
conducted in accordance with the union's 
rules. He maintained that there was delay 
in dispatching nomination forms to 78 
branches in four divisions, which reduced 
electioneering time. In its elections it 
was the practice of the union to dis- 
qualify votes on the ground of delay, 
however trivial. If the current election 
was held and later declared invalid by 
the Court, the unsuccessful candidates 
would be exposed to criticism from the 
defendants, which would prejudice their 
prospects when the election was held 
afresh, he alleged. 

Giving judgment, Mr Justice Buckley 
said he thought the nomination papers 
had been sent out two days late—that 
was of some importance. A prima facie 
case of infraction of the rules had been 
made out and to some extent this had 
prejudiced Mr Tuck. He did not think 
it proper, however, to prevent the union 
from going on with the proposed election 

but it would do so at its own risk. 
If Mr Tuck continued with his action 
and was successful, he was unlikely to 


Industrial vacuum plant 


A SYMPOSIUM of papers on_ user- 
experience of large-scale industrial 
vacuum plant is to be held by the Insti- 
tution of Mechanical Engineers on 
1 and 2 March, 1961. It is planned to 
discuss some 12 papers, which will be 
preceded by a general review. Main 
objective is to provide an opportunity 
for designers and users of vacuum plant 
to discuss their problems and techniques, 
to the benefit of all concerned. 


| already agreed to 
| organisation, which will have the title of 
| the Rubber and Plastics Research Asso- 


be prejudiced at any future election held 
as a result of that trial. 

The judge made no order save that 
there should be a speedy trial of the 
action. 





Rubber and plastics research 


A NEW combined research association 
of the rubber and plastics industries is 
to be established. Some 70 members of 
the British Plastics Federation have 
support the new 


ciation of Gt. Britain. Research will be 
carried out at the existing rubber re- 
search laboratories at Shawbury, near 
Shrewsbury, where extensions are under 
construction. 


om a 
News in Brief 

Next year’s Daily Mail Ideal Home 
Exhibition will be held at Olympia from 
7 March to 3 April. 

Tynwald have approved application of 
Douglas TC to borrow £76,500 to pur- 
chase a diesel-generating set. 

The Southern Electricity Board have 
opened new service centres at High St, 
Poole, and Ashley Rd, Upper Park- 
stone. 

Avo Ltd. is to supply 1,750 Radiac 
survey meter trainers to the Ministry 
of Aviation. 

The covered market, Carlisle, is to 
have electric floor-warming. A wooden 
floor incorporating heater wires will be 
laid over the present stone floor. 

Over 350 members and their guests 
attended the annual ball of the Associa- 
tion of Electrical Machinery Trades at 
the Savoy Hotel on 11 Nov. 

The BBC has placed a contract with 
British Insulated Callender’s Construc- 
tion Co, for a 500 ft aerial for the new 


| Oxford TV and v.h.f. sound broadcasting 


station. The same firm is to supply a 
500 ft mast for the Manningtree TV 
station. 

£110 was raised for the EIBA funds 


' at the dinner-dance of the South Wales 


branch recently. 
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Company Activities 


BUT for the explosion over Dagenham 
in the form of US Ford's bid of 
145s for each of the £1 Ordinary shares 
in its British off-shoot, stock markets 
last week would certainly have gone into 
reverse. An October trade gap, widened 
from £76 million in the previous month 
to £122 million, could only have acted 
as a down-drag on sentiment, for, 
although the tally clerks’ strike exag- 
gerated the deterioration in our export 
performance, it is quite clear that the 
position here is tending to worsen, not 
improve. Further, the proposed US cuts 
in overseas spending are likely to lose 
Britain some £20 million a year. Then, 
against a background of more motor 
industry sackings and short-time work- 
ing the Premier, addressing the National 
Union of Manufacturers, reiterated the 
Government’s “no ease” policy with 
regard to the “squeeze.” Yet, in spite of 
all this, there was good firm business on 
the Exchange with the Financial Times 
industrial ordinary index surging forward 
from 311-0 to 314-9. And for that we can 
thank Henry Ford. The prospect of a 
fresh injection of some £128 million of 
takeover money onto UK share markets, 
almost critically short of stock could, 
after all, have only one result. 

And this time electrical shares, too, 
joined in the joy-ride, Decca Record 
bounded 3s 6d to 53s 9d after 55s, 
Hoover Ordinary spun up 2s to 47s with 
the “A” 2s 9d fresher at 43s, while GEC 
edged up Is to 33 9d, English Electric 
also Is to 33s 9d and AEI improved Is 
to 44s 3d. There were also a number of 
price responses to specific items of news. 
Thus, British Thermostat, on renewed 
takeover talk, bounced up 4s 9d to 


33s 3d but then, on the official denial put 
out by the board, they dropped back to 
28s 9d. 

Plessey Co., who put some component 
or other into practically every British 
radio set, came home with profits much 
as forecast. For their boom year ended 
30 June, 1960, they amounted to 
£4,300,884 before tax, against £2,236,119 
in the previous year, while the total 
dividend has been raised—also as fore- 
cast—to 154%, compared with 13% last 
time. News, however, that as a result of 
the credit squeeze the company is to lay 
off 350 workers knocked the 10s Ordinary 
shares Is 3d to 46s before they recovered 
to 46s 6d, but still Is 6d off over the 
week. 

A long way from their 1960 “high” of 
43s 9d and last year’s turned-down take- 
over offer worth 55s a share, the 5s 
Ordinary of Vactric started the week at 
2s 9d but on the compulsory winding-up 
order from the Court fell away to 2s 74d. 

Mixed feelings are experienced in the 
City on the latest annual report from 
Electric and Musical Industries in 
which, incidentally, the Americans are 
thought to hold about a quarter of the 
equity. Chairman Sir Joseph Lockwood 
notes that almost everywhere the pace of 
economic expansion is slackening and in 
many parts of the world it may soon 
give way to some measure of recession. 
In the circumstances, he adds, progress 
of the EMI group will inevitably be 
slowed down. But, on the other hand, 
his board is confident that there will be 
a “modest increase” in total sales this 
year, apart from any increase which 
must accrue from the additional com- 
panies.—From our City Correspondent. 





Burgess Products 

Sales of all four manufacturing divi- 
sions in the first quarter of the current 
year were well in excess of last year’s 
figures, Mr E. J. L. Cotton, the chairman, 
reports. In last year’s record results all 
divisions materially shared, with the 
micro-switch division gaining special 
mention. Turnover of that division in 
1959-60 was up by about 30% and profit- 
ability also increased, he adds. So far as 
the current year is concerned, sales and 
order book continue to be satisfactory, 
but it is not expected that the same 
exceptional expansion rate will be main- 
tained. 


Crompton Parkinson 

Output of the normal ranges of 
products from both home and overseas 
factories was a record, but the growth 
in profit was not evenly felt throughout 
the company. The cable section was par- 
ticularly affected, but Mr Albert Parkin- 
son. chairman, anticipates a return to 
reasonable profits now that the market 





£ °*% on Ord. | Ord. Price 
Net ! 
Profit 


2,558, 1,039,705 
2,729, 1,079,564 
2 1,134,715 
2,987, 1,262,346 
3,066,819 1,228,125 | 124 











*Plus 50° capital bonus. +t Plus 25°% capital bonus. 


has a basis of some stability. The decline 
in profit by the cable section during 
the year ended 30 June last entirely 
offset the improved trading results by 
many other sections. Although a 
further intensification of competition 
generally is inevitable, he anticipates that 
the current year’s results will compare 
satisfactorily with 1959-60. 


Dowding and Mills Ltd. 

Prospects for the current year are 
clouded by the difficulties of the motor 
and allied trades, Mr K. H. Sharp, the 
chairman, reports, but the company’s 
business is well spread and, provided that 
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the recession does not become general, 
he hopes that the year’s results will com- 
pare not unfavourably with those for 
1959-60. 


Drake and Gorham Ltd. 

The £1 ordinary shares are to be sub- 
divided into 5s shares, and there is to 
be a rights issue of 500,000 Ss ordinary 
at 8s 6d on a basis of four for each £1 
ordinary held. 


Electric and Musical Industries 
Total group sales rose by 2% to 
£69 million in the year ended 30 June 
last. In the UK alone, sales rose by 
nearly 20%, but profitability is not yet 
satisfactory, Sir Joseph Lockwood, the 
chairman, reports. About one-half of 
group turnover was represented by 
gramophone records. Total sales by 
Morphy-Richards (recently acquired) in 
the period amounted to £12 million, 
with a net profit, before tax, of £1,234,000 
compared with £675,000 in 1958-59. 


Kalgoorlie Electric Power and 
Lighting Corpn. Ltd. 

For the 15 months ended 31 March last, 
net profit after all charges except taxa- 
tion is £55,637 (£35,602 for the previous 
year), and a dividend of 74% is being 
paid—the first since 1949. 


Oliver Pell Control 

For the year to 31 March last there 
was a net loss of £14,239 after a tax 
credit charge of £2,829, but the dividend 
remains at 6%. The previous year’s 
operations brought a profit of £13,218. 


Plessey Co. Ltd. 

A final dividend of 84% raises the 
total to 154% for the year ended 
30 June, against the equivalent of 13% 
last time, Consolidated profit increased 
to £4,300,884 (£2,236,119), reflecting not 
only a higher level of production, but 
rather more price settlements than usual 
in regard to long-term contracts. 


Tube Investments 

The Electrical Division felt the full 
effect of the h.p. restrictions and earn- 
ings were reduced, but the industrial 
installation equipment side of the 
Simplex business showed improved 
results in the year ended 31 July last, 





% on Ord Ord. Price 


lEarned, Paid High | Low 


1956 14,615,922\5,271,209| 61 70/6 | 49/9 
1957 |15,650,685 5,510,909; 64 70/9 | 49/9 
1958 16,104,804 6,003,420 69 \ - | 48/- 
1959 16,782,643 5,986,795 56 ; | 71/6 
1960 24,112,288 8,223,185, 37 64/1 











Sir Ivan Stedeford, the chairman, reports. 
Other companies in the Division- 
Mersey Cables excepted—generally had 
a better year. 


Intended Dividend 
Elliott-Automation. Interim 5 
on larger capital 


» (34%) 





Electrical Times, 24 November, 1960 


COMMWARCIAE INFORMATION 


Contracts Open at Home... 


Dates given are the final for receipi of 


tenders unless otherwise stated. 


25 Nov.—Breconshire C.C. Electrical instal- 
lation in Upper Chapel C.P. School. Appli- 
cations to County Architect, Rhyd Offices, 
Brecon, by above date. 
25 Nov.—Dunbarton C.C, Electrical work in 
lighting, underfloor heating and domestic 
hot water in proposed primary school, Sea- 
far, Cumbernauld New Town. Applications 
to A oa Architect, J. Miller, Ferry Rd, 
Old Kilpatrick, by above date. 
25 Nov.—Wembley B.C. Provision and erec- 
tion of 324 sodium and fluorescent Class 
“A” units and removal of existing columns. 
—See 17 Nov. issue. 
26 Nov.—Alfreton U.D.C. Installation of 
134 Atlas 140 W sodium lamps and Stanton 
concrete columns.—See 17 Nov. issue. 
28 Nov.—Armadale B.C. (6) Electrical work 
in erection of 155 houses (49 blocks). Appli- 
cations to Town Clerk, H. H. K. Clarkson, 
4 South St, by above date. 
28 Nov.—Campbeltown. N.A.T.O. Common 
Infrastructure contract Slice VIII. Supply 
and installation of oil pumping equipment 
value £32,000: (a) four steam turbine driven 
pumps; (b) six motor driven centrifugal 
pumps of 22 and 50 c.m. hr; (c) one 50 
c.m. hr screw pump; (d) one motor and one 
diesel 41 c.m. hr centrifugal pumps. Appli- 
cations to Director General, Navy Wks, 
Admiralty, Chamberlain Way, Pinner. Refer- 
ence NWD/Infra/19, by above date. 
28 Nov.—Eastwood U.D.C. Provision of 
street lighting included in fixed price basis 
roadworks, Walker St. Surveyor, P. : 
Rolling, Council Offices, Church St. 
£2 2s. 
28 Nov.—Stockport B.C. Supply of 850 
Class “B” concrete street lighting columns. 
——See 17 Nov. issue. 
29 Nov.—Londonderry B.C. Supply of 
school equipment including: film projector, 
radio, record player, suds pumps, mobile 
resistance unit, variable capacitor, watt- 
ones: galvanometer and oscilloscope.—See 
Nov. issue. 
9 Nov.—Renfrew C.C, (3) Electrical instal- 
lation Drumshantie Junior Secondary 
School, Gourock. Applications to County 
Clerk, R. Urquhart, County Bldgs, Paisley, 
by above date. 
29 Nov.—Woodbridge U.D.C. Supply of one 
centrifugal pump with 10 h.p. 400 V motor. 
Water Engineer, Eden Lodge 
30 Nov.—Croydon B.C, Electrical installa- 
tion in Oval School.—See 17 Nov. issue. 
30 Nov.—Dundee. (b) Lighting, power and 
signal systems in proposed extension to 
Maternity Dept, Dundee Royal Infirmary. 
Applications to Regional Engineer, Eastern 
Regional Hospital Board, ‘Vernonholme,” 
Riverside Drive, Ninewells, by above date. 
30 Nov.—Durham C.C. Renewal of 
trical installations in: Birtley George St 
County and Modern schools; West Stanley 
Front St County School. (a) Electrical 
alterations and additions at Haverton Hill 
County and Modern schools. (b) Electrical 
inetallation in Peterlee Shotton Hall new 
Modern School. Drive lighting installation 
at Windlestone Hall Residential School. 
Applications to County Architect, South St, 
Durham, by above date. 
30 Nov.—Hampstead B.C. (1) Supply of 
lanterns and ancillary equipment for colour 
corrected mercury lighting; (2) supply and 
erection of Group “A” specified tubular 
steel columns, installation of equipment in 
contract 1 for 5} miles of Group “A” light- 
ing. The latter contract ~"" Includes the 
removal of existing Group ‘ lighting.— 
See 17 Nov. issue. 
1 Dec.—Chesterfield B.C. Supply of: (1) 88 
25 ft tubular steel columns and one wall 
bracket; (2) 71 140 W sodium Group 


Deposit 


elec- 


“A” lanterns; (3) 18 3 by 80 W fluorescent 
lanterns and 18 400 W colour corrected 
mercury lanterns complete with lamps/gear ; 
(4) 71 140 W sodium lamps; jackets/gear for 
A61 Exeter-Leeds Trunk Rd _ lighting. — 
Advertised 17 Nov. issue. 

2 Dec.—Braintree and Bocking U.D.C. (1) 
Erection of 112 Group “B” prestressed 
concrete columns; (2) supply, erection and 
wiring of 115 45/60 W sodium lanterns; 
(3) laying cable ducts; (4) dismantling exist- 
ing installation; (5) incidental works.— 
Advertised 3 Nov. issue. 

2 Dec.—Whitchurch U.D.C. Installation of 
wiring and o/h tracks included in alterations 
to provide slaughter hall at public abattoir. 
Engineer and Surveyor, Pauls Moss, Doding- 
ton. Deposit £2 2s. 

3 Dec.—Cambridgeshire C.C. Supply, erec- 
tion, wiring and fitting: (la) nine 35 ft 
steel columns with 200 W sodium lighting at 
Caxton Gibbet roundabout (A45 and Al4); 
(1b) eight 35 ft steel columns with 200 W 
sodium lamps at Four Went Ways rounda- 
bout (All and A604); (2) five 25 steel 
columns with 3 by 80 W fluorescent lamps 
at Bury Toll junction near Newmarket (Al11 
and A45).—Advertised 10 Nov. issue. 


3 Dec.—Colwyn Bay B.C. (Contract 1) 
Supply and installation of 99 Class “A’’ con- 
crete columns and sodium lanterns; (2) 
supply of 480 Class “B” concrete columns; 
(3) supply of 480 60 W sodium lanterns 
gear; (4) supply of 270 time switches; (5) 
erection and installation of 270 time 
switches; (6) cable duct laying; (7) removal 
of existing gas lamps. Borough Engineer and 
Surveyor, H. Wilman, Whalley Range, Lans- 
downe Rd. 

3 Dec.—Huyton with Roby U.D.C. Appli- 
cations invited for inclusion in selected list 
for (Tender 12) public lighting equipment to 
Engineer and Surveyor, Council Offices, 
Derby Rd, Huyton, by above date. 

3 Dec.—Kingsbridge R.D.C. Rewiring of 
Manor Hse. Council Clerk: J. H. Savidge. 


3 Dec.—Swansea B.C. Electrical installation 
in proposed primary school at Sketty Pk, 
Swansea. Applications to Borough Architect, 
Guildhall, by above date. Deposit £5. 

3 Dec.—Tandragee U.D.C. Fluorescent street 
lighting installation. Engineer and Surveyor’s 
Dept., Town Hall, Banbridge. Deposit £3 3s. 


5 Dec.—Chigwell U.D.C. (i) Supply of (a) 
21 steel columns and (b) lanterns/lamps ; 

(ii) erection and installation of 21 200 W 
sodium units for All No. 2 lighting scheme. 
-See 3 Nov. issue. 


5 Dec.—Eccles B.C. Electrical installations 
in: (1) 40 houses, New Hall Ave; (2) four 
houses, Scott Ave. Engineer and Surveyor, 
Town Hall Annexe, Irwell Pl. Deposit £2 2s 

5 Dec.—Manchester C.C. Supply and instal- 
lation of outside lighting of existing aeration 
plant at Davyhulme Sewage Wks.—Adver- 
tised 3 Nov. issue. 

§ Dec.—York T.C. Supply and erection of 
two 1,867 g.p.m. centrifugal pumps and 
gear for recirculation pumphouse at Naburn 
Sewage Purification Works.—See 17 Nov. 
issue. 

7 Dec.—Evesham B.C. Supply and installa- 
tion of: (a) 33 30 ft tubular steel columns 
with 200 W sodium lighting along A435; (b) 
20 existing columns converted to 200 W 
sodium along A433; (c) 41 25 ft tubular 
steel columns with 140 W sodium lamps 
gear, along A44. Borough Surveyor, 106 
High St. Deposit £2 2s. 

8 Dec.—Heston and Isleworth B.C. Supply 
and erection of 41 Group “A” steel columns 
with mercury colour corrected lamps/lan- 
terns/gear and removal of 28 existing 
columns along Vicarage Farm Rd, Houns- 
low. Borough Engineer’s Dept., 88 Lampton 
Rd, Hounslow. Deposit £2 2s.—Advertised 
in this issue. 

8 Dec.—Swansea — 7 Supply of one 3 kW 
d.c. generator.—See 17 Nov. issue. 

12 men--esaianiih R.D.C. Electrical 
work in two blocks of four-storey maison- 
nettes and one block of three-storey single- 
person flats in Windmill St, Ballynahinch. 
Details from architects: Munce and Kennedy, 
133 University St, Belfast. Deposit £2 2 

12 Dec.—Grimsby B.C. (c) Electrical instal- 
lation, on fixed-price basis, in remodellin 
South Parade Primary Junior School. 
Borough Engineer and Architect: J. V. 
Oldfield, Municipal Offices, Town Hall Sq. 
Deposit £5. 

12 Dec.—Manchester C.C. Supply and erec- 
tion of passenger lift in City Courts and 
Juvenile Court, Minshull St. City Architect, 
P.O. Box 488, Town Hall. 

12 Dec.—Stockport B.C. 2. Electrical instal- 
lation proposed Welfare” Clinic, Longford 
Rd West, Reddish.—See 3 Nov. issue. 

12 Dec.—West Hartlepool B.C. Electrical 
installation in 16 old people's flatlets, Owton 
Manor estate. Borough Architect, Municipal 
Bldgs. 

13 Dec.—Kirkealdy T.C. (b) Electrical work 
in_ erection of new hall at Links St.—See 
3 Nov. issue. 

14 Dec.—Matlock U.D.C. Supply and instal- 





permanent magnet alloy— 


tion and Maintenance Co. Ltd., Telcon 
Wks, Manor Royal, Crawley, Sussex. 


Electric firelighters—makers of? T.E.— 
Lupus Electrical Products Ltd., Lupus 
Wks. Oxford Rd, Altrincham, Ches; 
Kindler Electric Co. Ltd., The Greys, 
High St, Harlington, Middx; The 
General Electric Co. Ltd., Magnet Hse, 
Kingsway, W.C.2; Hockley Electric Co., 
56 Great Hampton St, Birmingham 18. 

“Apex” washboilers—makers of? 
S.E.E.B.—Lamb Hingley and Co. Ltd., 
Stour Wks, Stourbridge, Worcs. 

“Defromatic” automatic defroster for 
refrigerators—address for? N.W.—Waldy 





Your Queries Answered 


Readers are invited to make use of our free enquiry department which possesses 
wide resources, including an index of trade information with over 100,000 entries 


A Selection from the 109 queries answered this week 


“Vicalloy” 
makers of? C.E.F.—Telegraph Construc- 


a ie Ltd., 17 Tottenham Court Rd, 
1 

“Syntron” vibrators—makers of? W.J. 

-Riley (IC) Products Ltd., 19 Woburn 
Pl, W.C.1. 

“E.F.E.” in design, switches—makers 
of? T.L.—E.F. Electric Ltd., Willow La, 
Watford, Herts. 

“Tel” infra-red grills—address for? 
L.E.B. aT Electric Co. Ltd., 27 Old 
Bond St, 

‘seater refrigerators—makers of? 
T.B.C.—L. Sterne and Co. Ltd., Kelvin 
Ave, Hillington, Glasgow. 

“Schick” electric shavers—address for? 
N.W.—Schick Incorporated (U.K.) Ltd., 
86a Brook St, W.1. 
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lation complete of nine sewage pumps at 
four pumping stations in Darley Vale.—See 
6 Oct. issue. 

14 Dec.—Waterford C.C. Supply and erec- 
tion of two 20 g.p.m. pumps and 380 V 
3-ph. motors for Kill and Bonmahon water 
supply scheme.—See 17 Nov. issue. 


16 Dec.—Sunderland B.C. Electrical instal- 
lation in Maternity and Child Welfare Clinic, 
Hylton Castle estate. Borough Architect, 
Grange Hse, Stockton Rd.—Advertised in 
this issue. 

16 Dec.—Wandsworth B.C. 
lamps ; and (i) electrical works for year from 
1 April, 1960. Borough Engineer, Municipal 
Bldgs, S.W.18 

19 Dec.—West Lothian C.C. Supply and 
erection of 31 200 W sodium lanterns on 35 
ft steel columns with 10 ft 6 in outreach for 
A8/A89 Starlaw and A8&/A899_ Broxburn 
junctions lighting. County Electrical Mana- 
ger, 212 High St, Linlithgow. 

21 Dec.—Fareham U.D.C. Supply and instal- 
lation of sewage pump, complete with motor 
and control gear for Peel Common, Engineer 
and Surveyor, Westbury Manor, Fareham, 
Hants. 

10 Jan.—Dunblane B.C. Supply and erection 
of seven Group “A” concrete columns 
lanterns/auxiliary equipment, plus the re- 
siting of six columns along A9.—See 10 
Nov. issue. 

1 Feb.—Oxford T.C. Supply and erection of 


(h) Supply of 


two high-lift 3,500 g.p.m. and two low-lift 
3,850 g.p.m. pumps complete with motors, 
switchgear and cabling.—See 10 Nov. issue. 
No date stated—North of Scotland H.E.B. 
33 kV switchgear for Burghmuir substation, 
Perth.—Advertised 17 Nov. issue. 


...and Overseas 


Details of items marked * may be obtained 
on application to the Board of Trade, 
Lacon Hse, Theobalds Rd, W.C.1, quoting 
reference. 
3% Nov.—Burma. Clocks, fire alarms, fans, 
conduit fittings, wire, cable, switchgear, etc. 
National Housing and Town and Country 
Development Board, Rangoon. B.o.T. (ESB 
29427/60/ICA).* 
30 Nov.—Norway. N.A.T.O. Infrastructure 
contract, value £18,000, nine 12-5 kVA 
diesel-alternators. Applications to Forsyarets 
Bygningstjeneste Seksjon 2, Postboks 967, 
Oslo, by above date. B.o.T. (G.D.6722 
59/15).* 
5 Dec.—America. Disconnect switches and 
fuses, eight items. Dept. of the Interior, 
Bureau of Reclamation, C. S. Shisler, Con- 
tract Purchasing Unit, Bldg 53, Denver 
Federal Center, Denver, Colorado. B.o.T. 
(ESB/29440/60).* 
6 Dec.—Rhodesia and Nyasaland. Nine earth 
resistance testers. Town Clerk, P.O. Box 
990, Salisbury. B.o.T. (ESB/304083/60).* 





CONTRACTS PLACED 


Barnsley B.C. Electrical installation at St. 
Helens Secondary Modern School, N. G. 
Bailey and Co. Ltd., £10,164. Recommended. 

Basildon U.D.C, Supply and erection of 
16 concrete and 105 steel Group “A” 
columns complete with lanterns/gear, along 
Al13 and A129, Abacus Municipal Ltd. 


C.E.G.B.—Contracts placed during the 
past month amounting to £16,750, in- 
clude—Blyth B power station: control and 
instrumentation for units 5 and 6, Evershed 
and Vignoles Ltd.; condensing plant for 
Nos. 7 and 8 (350 MW) turbo-generators, 
Hick Hargreaves and Co. Ltd., two 350 
MW boilers, Clarke, Chapman and Co. 
Ltd. Thorpe Marsh power station: piling 
for unit No. 2 and foundations for main 
buildings—unit No. 2, Holloway Bros. 
(London) Ltd.; coal and ash _ handling 
plants, cooling water systems, earthworks 
and bridges for main sidings, Mitchell Con- 
struction Co. Ltd. Drakelow C_ power 
station: booster pumps and starting and 
standby boiler feed pumps for 375 W 
unit, No. 11, G. and J. Weir Ltd.; two 
350 MW turbo-generators, Nos. 9 and 10, 
with feed heating and evaporating plant and 
boiler feed pumps, English Electric Co. Ltd 
Aberthaw power station: 415 V switchgear 
and accessories for units 4, 5 and 6, English 
Electric Co. Ltd. Sizewell nuclear power 
station: 200-ton dockside crane, , ; 
Machinefabriek Hensen. Belvedere power 
station: superstructure works, M. J. Gleeson 
(Contractors) Ltd. Northfleet power station: 
ash and dust handling plant, Babcock and 
Wilcox Ltd. Bankside power station: super- 
structure, Higgs and Hill Ltd. West Thur- 
rock power station: High pressure pipework 
and valves for No. 3 and 4 units, Stewarts 
and Lloyds Ltd.: extension of ash and dust 
handling plant, Babcock and Wilcox Ltd. 
Lower Darwen substation: two 132/33 kV, 
60 MVA transformers, Bruce Peebles and 
Co. Ltd. Stockport substation: one 45 
MVA transformer and ancillaries, Ferranti 
Ltd. Elstree substation: two 40 MVA syn- 
chronous condensers, Associated Electrical 
Industries Ltd. Whitson substation: 132 kV 
and auxiliary cables, Pirelli-General Cable 
Works Ltd. Thorpe Marsh power station: 
275 kV overhead line, J. L. Eve Construc- 
tion Co. Ltd. Corby-Staythorpe/Sundon: 
275 kV overhead line, Watshams Ltd. 

C.E.G.B. (Eastern, London and_ “S.E. 
Region). Contracts placed, of over £5,000, 
during September and October include: 
Barking, 33 kV, switchgear mods., A. Rey- 
rolle and Co., £5,187; Chelsfield, 132 kV, 


33 kV cabling, B.I.C.C. Ltd., £10,644; 
Hartley, 132 kV switchgear, English Electric 
Co., £23,349; Leigh, 33 kV switchgear, A. 
Reyrolle and Co., £11,357; Elstree, 132 kV 
cabling, B.I.C.C. Ltd., £27,318; Goldington, 
intertripping equipment, G.E.C. Ltd., £5,731; 
Goldington, 132 kV switchgear mods., A. 
Reyrolle and Co., £9,447; Stanmore, 33 kV 
cabling, Pirelli-General, £7,931; Sundon, 
civil works, J. E. Eve Construction Co., 
£19,917; Paddington—Moscow Rd, 66 kV 
22 kV, 45 MVA transformers, Ferranti, 
£92,424; Goldington, 132 kV_ switchgear 
uprating, A. Reyrolle and Co., £30,297; 
Peterborough, 132 kV switchgear, 
rolle and Co., £42,401; Brimsdown, 
switchgear mods., A.E.I. Ltd., 
Hornsey, laboratory mods., F. 
Ce., £5,533. 

Durham C.C. Electrical installation in 
Brandon residential nursery, T, Mitchelson 
(Electrical) Ltd., £851 8s 1d. 


Smith and 


7 Dec.—Canada. Supervisory control panel 
and carrier current control equipment 
Chairman, Committee on Utilities and Per- 
sonnel, c/o City Clerk, Winnipeg 2. B.o.T. 
(ESB/ 30085 and 6/60).* 

8 Dec.—Pakistan. Switchgear, h.t. 
Directorate of Supply, P.1.D.C 
B.o.T. (ESB/29397/60).* 

12 Dec.—India. Energy meters. Chief En- 
gineer (South), Stores Purchase Section, The 
Mall, Patiala. B.o.T. (ESB/29462/60).* 

13 Dec.—Thailand. 100,000 Ib base all- 
aluminium conductor; 3 million ft seven- 
strand all-aluminium polyethylene-covered 
conductor and tie wire. Metropolitan Elec- 
tricity Authority, Chakraphet Rd, Bangkok. 
B.o.T. (ESB/28861/60/DLF).* 

14 Dec.—Rhodesia and Nyasaland. 5,000 
30 A m.c.b’s, complete with red shrouds 
and h.t. cable box compound. Town Clerk, 
P.O. Box 591, Bulawayo. B.o.T. (ESB 
30484 and.5/60).* 

14 Dec.—S. Africa. One air conditioning 
plant. Secretary, Union Tender Board, 291 
Bosman St, P.O. Box 371, Pretoria. B.o.T 
(ESB/30435/60).* 

19 Dec.—India. 2,120 s.- and three-phase 
time switches. Chief Engineer (South), Stores 
Purchase Section, Punjab S.I B., The Mall, 
Patiala. B.o.T. (ESB/29466/60).* 

19 Dec.—New Zealand. Synthetic enamel 
insulated copper wire and resistance wire. 
Director-General (Stores Division), G.P.O., 
Wellington. B.o.T. (ESB/29418/60).* 

22 Dec.—Egypt. Machines and equipment 
for electrical section of railway diesel shops, 
Bulak. Mechanical and Electrical Eng. Dept., 
E.R., New Collective Bldg, Shoubra Bridge. 
B.o.T. (ESB/29372/60).* 

26 Dec.—India. 47 multi-panel 11 kV switch- 
boards. Chief Engineer (South), Stores 
Purchase Section, Punjab S.E.B., The Mall, 
Patiala. B.o.T. (ESB/29467/60).* 


5 Jan.—India. Testing and indicating instru- 
ments. Chief Engineer (South), Stores Pur- 
chase Section, Punjab S.E.B., The Mall, 
Patiala. B.o.T. (ESB/29469/60).* 


7 Jan.—Bolivia. Provision of a 5 MW power 
plant and supply undertaking for Santa 
Cruz. Comite de Obras Publicas de Santa 
Cruz, Propuesta a la Convocatoria a Pro- 
puestas 2/60, Casilla 218, Santa Cruz de la 
Sierra. B.o.T. (ESB/29400/60).* 


23 Jan.—Egypt. 66 kV a.s.c.r. conductor 
transmission lines for fourth extension Delta 
Scheme (1) Abbassa-Ismailia; (2) Zagazig- 
Benha: (3) Hanout-Abu Kebir; (4) Drain 
3-Borollas. Director-General, Technical and 
eg Dept., Ministry of Public Works, 
Cairo. B.o.T. (ESB/29449/60).* 


and lt. 
, 


. Hse, Dacca 2. 





TRADE 


BEAMA Contract Price Adjustment For- 


mulae. For Electrical Machinery and 
Equipment. For purposes of calculating 
variations in (a) “Rates of Pay”—the rate 
of pay for adult male labour at 18 Nov., 
1960, shall be deemd to be 204s 6d: (b) 
“Cost of Material”’—the index figure for 
materials used in the Electrical Machinery 
Industry at 18 Nov., 1960, is 116-2* (180-3*), 


For Turbo-Generating and Allied Plant. 
For purposes of calculating variations in: 
(a) “Rates of Pay’”—the rate of pay for 
adult male labour at 18 Nov., 1960, shall 
be deemed to be 204s 6d; (b) “Cost of 
Material’—the index figure for Materials 
used in the Mechanical Engineering Industry 
at 18 Nov., 1960, is 126-1* (189-4*). “Blast 
Furnaces and Iron and Steel Melting and 
Rolling (1948 S.1.C. ref. 40/41),” 189-5*. 
Other Steel Goods, excluding tubes (1958 
S.LC. ref. 311/2), 129-1*. The price of 
brass condenser tubes j in. o/d 18 s.w.g. 
on 18 Nov., 1960, is 3s 114d per lb. *Pro- 
visional figure. 

The figures in parentheses shown above 
relate to earliest list. of wholesale price 
index numbers in which the year 1949 is 
taken as the base 100. For the other figures 
1954= 100 


Agents. Elliott Bros. (London) Ltd. have 


NOTES 


been appointed exclusive representatives in 
the British Isles for sale of the ‘‘Airbrasive” 
unit for cutting and abrading hard, brittle 
material. The tool is a product of S. S. 
White Industrial Division, New York City. 


Change of Address. Pipework and Engin- 
eering (Bristol) Ltd. are shortly moving to 
Poole, Dorset, and will vacate their premises 
at Stanley St South, Bedminster, Bristol, at 
the end of November. From 1 Dec. until 
arrangements for the transfer are completed, 
the registered office will be 115/119 West St, 
Bedminster, Bristol 3. 

New Showrooms. W. N. Froy and Sons 
Ltd. have opened new showrooms at Far- 
man St, Hove, to display a wide range of 
household equipment. It includes an elec- 
trical section. 

New Store. British Insulated Callender’s 
Cables Ltd. have opened new stores at 30 
Tolbocth St, Kirkcaldy. Telephone: Kirk- 
caldy 3641. 

Representatives. Crater Products Ltd. have 
appointed representatives in the London, 
Birmingham and Manchester areas. They 
vre: E. R. F. Collier, 18 The Ridgeway, 
Enfield; B. D. A. Woolley, 47 Peakhouse 
Rd. Birmingham 22A: and G. B. Tonge, 131 
Hillfoot Rd, Hunts Cross, Woolton, Liver- 
pool. 





BUSINESS PROSPECTS 


Andover. Holland and MHannen and 
Cubitts, | Queen Anne’s Gate, S.W.1, con- 
tractors for £14 million Ilford Ltd, factory. 

Barnstaple. Devon C.C. plan £36,000 
training centre and £27,000 hostel. County 
Architect, 97 Heavitree Rd, Exeter. 


Bath T.C. Tender: Second instalment of 
new Technical College comprising 66,000 
sq ft and caretaker’s house. Architects, 
Frederick Gibberd, 19 The Rows, Sione 
Cross, Harlow, Essex. 

Bexley B.C. Modernisation of street light- 
ing in all streets not in present comprehen- 
sive street lighting scheme. 

Billinge and Winstanley. Church of Eng- 
land authoriues plan new school on Black- 
leyhurst Hail Farm land. 

Birmingham. Regional Hospital Board, 
approves scnemes: Admission unit and out- 
patients’ centre at Rubery Hill Hospital at 
£327,930; maie nurses’ home at Cheimsley 
Hospital, Marston Green, £19,890; patho- 
logical laboratory improvements, Marston 
Green Maternity Hospital, £15,600, etc. 

Bishop Auckland. M. C. Robson and Son, 
Station Chmbrs, architects for office block 
at South Church Rd for Wilson’s Foundry 
and Engineering Co.—Fennell and Baddiley, 
Bridge End Chmbrs, Chester-le-Street, archi- 
tects for preliminary training school at 
General Hospital. 


Blackburn B.C. Lighting for portion of 
Burnicy Rd planned. 

Blackpool. Preston Dairies, Watling St 
Rd, East Fulwood, Preston, plan industrial 
development on Collins Ave land. 


Bradford. Bierley La hostel for mentally 
disordered planned by Corporation. 


Bromley B.C. Tender: Three-storey block 
of 15 flats, Chatterton Rd. Engineer. 

Caernarvon. Ferodo Lid, Chapel-en-le- 
Frith, plan factory on banks of Menai Strait 
at Griffiths Crossing. 


Caistor R.D.C. Tender: Six houses Nettle- 
ton. Architects, Wm. Saunders and Ptnrs, 24 
Castle Gate, Newark on Irent 


Anglian Regional Hospital 


Cambridge. E. 
Bourne Isolation 


Board plan rewiring of 
Hospital, at £5,000 


Cardiff. Corporation Welfare Committee 
plans £56,000 home for aged at Llanishen 


Carlisle. Metal Box Co., Baker St, W.1, 
plan training school at Borland Ave. 


Cheltenham. Neata Products, Cheltenham, 
plan 15,SV0 sq ft storage building, Churchill 
Rd.—Walker Crossweller and Co., Clyde 
Cres, plan 6,090 sq ft extensions. 


Croydon. Welfare Services Committee 
plans home for 50 old people on Monks Hill 
Estate at £65,000. — Whitgift Educational 
Foundation, North End, pian demolition of 
existing Trinity School buildings and erec- 
tion of offices, shops, restaurant, drive-in 
bank and multi-storey garages. 

Cumbernauld. Development Corpn. 
Tender: »584 two-siorey houses and 101 
flats, Carbrain 1 and 2 housing site. Chief 
Architect and Planning Officer, Cumber- 
nauld Hse. 

Dagenham B.C. Traffic signals planned at 
Ballards Rd/Oval Rd North junction. 


Darlington. Chemical and Insulating Co, 
Darlington, plan new engineering workshops 
at West Auckland Rd. 

Doncaster. New High Melton Training 
College planned.—R.D.C. Armthorpe and 
Sprotborouch blocks of flats for old people, 
25 in each block, planned. 

Dovercourt. Methodist Homes for the 
Aged plan conversion of Alexandra Hotel 
into old people’s home. 


Durham C.C. Nursery school planned at 
Park La, Winlaton. Architect, D. Wise, 26 
Osborne Rd. Jesmond, Newcastle. — R. 
Brown, 123 Victoria Rd, Darlington, archi- 
tect for modern Wingate school. 


Edmonton B.C. Tender: Nine-stowey block 
of 40 maisonnettes, etc. Architect. 

Enfield. A. M. Freeman, 72 New Bond 
St, W.1, architects for £200,000 extensions at 
Great Cambridge Rd for Gor-Ray. 

Esher. Solartron, Queens Rd, Thames 
Ditton, plan conversion of works. 


E, Suffolk C.C. Tender: Bawdsey V.C.P. 
School, alterations and extensions. Architect. 

Failsworth U.D.C. Tender: 50 Brierley 
Ave houses. Engineer and Surveyor. 

Felling. William Leech, St. James St, New- 
castle, plan 139 houses, S. Wardley Farm. 

Gateshead. Greensitt Bros, 18 Nixon St, 
Newcastle, plan eight shops, flats, etc., at 
corner Durham Rd and Albert Drive.—C. 
Solomon, 30 St. Mary’s Pl, Newcastle, 
architect for showrooms at High St, for 
Simmons (Furnishers), 

Glasgow. Stokes and Dalton, 470 Gallow- 
gate, Glasgow S.E., plan building at 89 
French St.—J. Thomson and Son, 29 Strath- 
cona Drive, W.3, plan rebuilding and en- 
larging workshop and offices. — William 
Beardmore and Co. plan offices, canicen at 
Parkhead Forge, Duke St, E.1.—Industrial 
Estates Management Corporation for Scot- 
land, Woodside Terr, C.3, plans single-storey 
extension to factory. 

Harrow. London County Welfare Com- 
mittee plan £98,155 extension of homes at 
Blythwood for old people. 

High Wycombe. Brocklehurst, Cooper and 
Williamson, Tudor Hse, High St, High 
Wycombe, architects for stage three of fac- 
tory and offices for Stephens and Carter. 

Hull. The Humber Electrical Engineering 
Co, 45 Portland Pl, Hull, plan three-storey 
office block at Portland St and Portland PI. 
—H. D. Priestman, 101 Spring Bank, archi- 
tect for home for aged, Grove Hse estate. 

Jarrow. T.C. plans nine-storey blocks of 
flats in Market Sq area. Engineer.—Fennell 
and Baddiley, Bridge End Cnmbrs, Chester- 
le-Street, architects for Newcastle Hospital 
Board's planned extensions to Danesfield 
Maternity Home. 

Lanarks C.C. Tender: 
two schools, Chapelhall and 
Clerk. 

Leeds. £290,000 scheme for electrical 
power installations in 22,000 Corporation 
dwellings. Corporation Housing Committee. 

Liverpool, R.C. authorities plan Notre 
Dame secondary selective school at Stone- 
bridge La.—Tenders accepted by Housing 
Committee total £4 million. New scheme 
includes 14-storey blocks at Kirkby and 
Huyton. 

London.—C. P. Roberts and Co, 31 High 
Holborn, W.C.1, plan £40,000 warehouse and 
offices, Great Eastern St, E.C.2.—J. Keyes, 
13 Wimpole St, W.1, architect for home and 
hospital for Jewish Incurables planned at 
Tottenham, N.15.—Knapton and Deane, 6 
Martins La, E.C.4, architects for offices at 
24 King William St and Crooked La, E.C.— 
H. Owen Luder, 79 Regency St, S.W.1, 
architect for shop/offices on site of New 
Cross Rd, Century Cinema, S.E.14.—Richard 
Ellis and Son, 165 Fenchurch St, E.C.3, sur- 
veyors for 22-storey block of Grosvenor Rd 
flats, S.W.1.—R. Seifert and Ptnrs, 28 Great 
Ormond St, W.C.1, architects for offices on 
sites of 77-83 Upper Richmond Rd, S.W.15. 
—Sir Launcelot Keay, Basil G. Duckett and 
Ptnrs, 22 Oldbury Pi, W.1, architects for 
£200,000 block of luxury flats, junction 
Lowndes St and West Halkin St.—Tersons, 
contractors for £14 million apartment house 
Nutford Pl, W.1l. Architects, Newman 
Levinson and Ptnrs, 9 Mansfield St, W.1. 

Lowestoft. Posford, Pavey and Ptnrs, 
Abbey Hse, Victoria St, Westminster, S.W.1, 
consulting engineers for 42-acre site develop- 
ment for Boulton and Paul. 

Luton. United Dairies, 34 Palace Court, 
Bayswater, W.2, plan workshop and offices. 
—Central vehicle repair and maintenance 
workshops and transport garage at Kingsway 
planned. Borough Architect. 


Electrical work in 
Calderhead. 
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Macclesfield. Henshaws Institution for the 
Blind (Office of Charity), Old Trafford, Man- 
chester 16, plan £4 mullion school for the 
blind at Cheiford, Cheshire. 

Manchester. Salford R.C. Diocesan Trus- 
tees plan secondary school at Brantingham 
Rd, Whalley Range. 

Middlesbrough. Elder and Lester, 65 
Albert Rd, Middlesbrough, architects for 
flats at The Crescent for North-Eastern Land 
Holdings.—Dorman Long and Co. plan 
apprentice training centre, Britannia Works. 
_ Morpeth. Newcastle Hospital Board, Ben- 
field Kd, Newcastle, plan extensions to 
administrative ofiices and nurses’ training 
school at Northgate and District Hospital. 

Motherwell. Honeywell Controls plan 
£4 million factory extensions at Newhouse 
Industrial estate. 

Newcastle. Minories Garages, Jesmond 
Rd, plan showrooms, stores, etc., on five- 
acre site at Cremona Park. Architects: 
Waring and Netts, 36 Jesmond Rd. 

Norwich. E. Anglian Hospital Board 
plan £4,849 electricai rewiring of first and 
second floors at Whitlingham Hospital. 

_ Nottingham T.C. £1,445 improved street 
lighting planned, Woodborough Rd. 

Notts. C.C. Welfare Committee plans 
homes for the infirm at Mansfield, Wood- 
house and Sutton-in-Ashfield.—Health Com- 
mittee plan £62,000 training centre, Newark. 

N. Riding C.C. Tender: Alterations to 
Lealholm County School. Architect. 

Peterborough. Union International, 13 
West Smithfield, E.C.1, plan abattoir at 
Padholme Rd.—W. Winder and Son plan 
purchase of 2}-acre site Padholme Rd from 
corporation for industrial estate. 

Redditch. Lan-Bar, 19 Seymour St, Cal- 
thorpe, Birmingham 12, plan Arthur St 
factory and offices. 

Richmond. Conversion of gas lighting to 
electric at £2,400 planned, Richmond Bridge. 

Rochford R.D.C. Tender: Two pairs three- 
bedroom houses, Oakleigh Ave, Hullbridge, 
and a pair of two-bedroom bungalows, mMigh 
Elms Rd. Clerk. 

Sa‘Tron Walden. R. H. Turner, 96 Coombe 
Rd, New Malden, Surrey, architect for 
£120,090 Church Training College planned 
by British and Foreign Bible Society. 

Saltburn and Marske U.D.C. £23,406 
street lighting scheme planned, using 250 or 
400 W mercury vapour lanterns on Z5{t con- 
crete columns. Engineer. 

Scarborough. T.C. plans £6,090 electrical 
installations in 170 houses. 

Scunthorpe. Richard Thomas and Bald- 
wins, 47 Park St, W.1, plan engineering 
block, Redbourn Wks, Dawes La. 

St. Helens B.C. Tender: Contract 2160; 
75 dwellings, Greenbank, No 2 redevelop- 
ment Site. Architectural Office, 5 Cotham St. 
—John Thornton and Co, Knowsley Rd, St. 
Helens, plan £350,000 factory extensions, 
Eccleston St. 

Shotley Bridge. Fennell and Baddiley, 
Bridge End Chmbrs, Chester-le-Street, archi- 
tects for additional nursery accommodation 
at Shotley Bridge Hospital. 

Smethwick. Tractor Tracks Ltd, Victoria 
St, Smethwick 40, plan reconstruction of 
premises. 

Spalding U.D.C. New council offices 
planned on site of Holyrood, of Church 
Gate. Surveyor. 

Stalybridge. Caroline St works extensions 
planned for Bostock and Bramley. 


Stockton-on-Tees. R. B. Bainbridge, Pru- 
dential Bldgs, High St, Stockton, plan two- 
storey buildings at Garbutt St.—Durham 
C.C. plans old people’s hostel for 38 resi- 
dents at Redhill Rd, Roseworth. 

Stoke-on-Trent. £2.200 improvement 
scheme for street lighting in Ford Green Rd. 

Stretford. A.E.1. (Manchester), Trafford 
Park, plan two-storey office block, Barton 
Dock Rd. 

Sunderland B.C. Tender: 263 dwellings, 
Town End Farm estate. Architect, Grange 
Hse, Stockton Rd. 
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Surbiton. S. Griffiths and Ptnrs, 29 Grey- 
coat St, Westminster, S.W.1, quantity sur- 
veyors for £400 ,000 Decca Radar research 
laboratories. 

Teddington. Iris Productions Ltd, Broom 
Rd, plan £100,000 enlargement of television 
studios, for research dept and control block. 
Architects, ‘¢ bo — and Ptnrs, 21 
Cleveland PI, 

West Hinder Cc. E, 
Waterloo St, 


M. Fillmore, 20 


Birmingham 2, architect for 


foundry extension, Loveday St, for Newby 
and Son (lronfounders). 

Willesden B.C. Harold Young and Assoc, 
199 Piccadilly, W.1, recommended electrical 
consultants for erection of new office block. 

Wokingham. Wokingham Plastics, Denton 
Rd, plan new factory at Fishponds Rd. 

Wolverton U.D.C. £4 million scheme 
planned for multi-storey flats. Surveyor. 

Wycombe. Austin Hoy and Co. plan 
engineering assembly department at Station 
Rd, Saunderton. 





GAZETTE ANNOUNCEMENTS 


COMPANIES ACTS 


Don Electrical Co. Ltd. Meeting of 
creditors to be held at 93 Queen St, Sheffield 
1, on 28 Nov., at 3 p.m. 

Phoenix (Electrical Contractors) Ltd. Gen- 
eral meeting of members to be held at 
Tudor Court, 52 Richmond Rd, Worthing, 
on 13 Dec. at 12 noon, to receive an 
account of the winding-up. 

Tern Electrics Ltd. Winding up 
dated 7 Nov. 

Shadbolt Bros. Ltd. Last day for receiving 

roofs for iatended dividend 25 Nov., to 
guid ator: R. A. Rodgers, 25 Bedford Row, 


order 


ae and Jordan Ltd. Liquidator: 
F. M. Collins, Inveresk Hse, 346 Strand, 
W.C.2, released as from 28 Oct. 

Thomas Barclay Ltd. Liquidator: F. M 
Collins, Inveresk Hse, 346 Strand, W.C.2, 
released as from 31 Oct. 

Elizabethan Eng. Co. Ltd. Creditors to 
send details to liquidator: H. C. Hedges, 
4 Charterhouse Sq, E.C.1, by 7 Dec. 

Phipps and Culling (Products) Ltd. 
Creditors to send details to liquidator: A. 
Kane, 13 Greenend Rd, Bedford Pk, W.4, 
by 30 Nov. 

Barnard and Buecheler Ltd. Creditors to 
send details to liquidator: G. E. Simpson, 
14 Bryanston St, W.1, by 30 Nov. 

J. A. Phillips (Electrical) Ltd. Creditors 
to send details to sneer: mn. — Cork, 
19 Eastcheap, E.C.3, by 31 Dec. 

Ferris Domestic po to (Cardiff) Ltd. 
Winding-up order dated 3 Nov. 

Vactric (Mnfg.) Ltd. Mr E. 
11 Ironmonger La, E.C.2, 
Eaves, 47 Mosley St, 
appointed liquidators at 
general meeting on 7 Nov. for 
of voluntarily winding-up. 

Vactric Ltd. Winding-up order dated 14 
Nov 

Fenn Electrical Ltd. Meeting of creditors 
to be held at Kingsley Hotel, Bloomsbury 
Way, W.C.1, on 28 Nov. at 11 a.m. 


R. Nicholson, 
and Mr A. T. 
Manchester 2, 

extraordinary 


+ 


purpose 


BANKRUPTCY ACTS 


Receiving Orders 


Newport. R. G. Fitzpatrick, retailer of 
domestic electrical appliances, formerly 
carrying on business as South Wales Vacuum 
Services at 7 West Gate Chmbrs, Newport. 
‘Receiving order dated 10 Nov. 

Norwich. B. G. Firman, electrician, for- 
merly carrying on business as Extol E lectrics 
at 1 Hopewell Terr, Elvington, Yorks. Re- 
ceiving order dated 10 Nov. 

Wigan. D. Hodson, hardware and electrical 
dealer, ig on business as Service at 71 
Shuttle St, Tyldesley. Receiving order dated 
10 Nov 

Croydon. T. Hall, electrical dealer, of 36 
Homefield Rd, Old Coulsdon. Receiving 
order dated 14 Nov. 


First Meeting and Public Examinations 


Ipswich. A. Middlemiss and B. P. Howe, 
electrical retailers, formerly carrying on 
business as Howe and Middlemiss, at 409 
String Rd. First meeting: 10.45 a.m., 29 
Nov., at Room 1, 3-5 Northgate St, Ipswich : 
and public examination: 10.30 a.m., 12 Jan., 
at Shire Hall, St. Helens, Ipswich. 


R. Suckling, plumbing 
formerly carrying 
at 2 Chelmsley 


Birmingham. S. L. 
and electrical contractor, 
on business as Aquatherma, 
Grove and formerly in partnership as R. 
Taylor and Co., at 53 Jamaica Row. Public 
examination: 10.15 a.m., 7 Dec., at Court 
Hse, Corpn. St, Birmingham. 

Leeds. H. G. Duff, radio, television and 
electrical dealer, carrying on business at 4 
Halliday Grove, Leeds 12, and previously 
at 7 Canal Rd, Leeds 12, and 8 Dodsworth 
Court, Leeds 1. Public examination: 10.30 
a.m., 17 Jan., at County Court Hse, Albion 
Pl, Leeds 1. 

Appointment of Trustees 
Lincoln and Horncastle. N. C. Ravenhill, 


retailer of drapery, electrical appliances and 
sewing machines, formerly carrying on busi- 
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ness at 60 Thrumpton La and 11 Cannon 
Sq, East Retford, as Ravenhill and Co., 
and as Lincoln Sewing Machine Co. at 43 
Bromwich Rd, Sheffield. Mr C. E. Turton, 
91 Talbot St, Nottingham, appointed trustee 
as from 2 Nov. 

Slough. R. G. Daniels, electrical retailer, 
carrying on business as Hayden Television, 
at 51-53 Oxford Rd, Windsor. Mr A. H. 
Milward, 6 Cavendish Pl, 11-15 Wigmore 
St, W.1, appointed trustee as from 2 Nov. 

Bristol. R. A. Gibson and P. L. Long, 
electrical and plumbing contractors, carrying 
on business in co-partnership as Gibson and 
Long at 9 Beech Rd, Horsfield. Mr. G. C. 
Ehlers, 28 Baldwin St, Bristol 1, appointed 
trustee as from 7 Nov. 


Intended Dividend 

Chester. C. P. Wheeldon, electrical and 
general dealer, formerly carrying on business 
at Bryn Avel, Brunswick Rd, and 29-39 Mold 
Rd, Buckley. Last day for receiving proofs 
25 Nov., to the trustee: R. P. Booth, 5 
Rumford Pl, Chapel St, Liverpool 3. 


Dir idends 

Truro and Falmouth. G. 
radio and electrical dealer, carrying on 
business at 57 Fore St, St. Columb. Divi- 
dend per £: 4d, payable at 50 The Terrace, 
Torquay, on 24 Nov. 

Workington and Cockermouth. A. Arm- 
strong, electrical goods factor, lately of 37 
Senhouse St, Maryport. Dividend per £: 
104d, payable at 14 Lowther St, Carlisle, 
on 25 Nov. 


B. Solomon, 





NEW COMPANIES 


Extracted from the Register issued by Jordan 
and Sons Ltd., 116 Chancery La, 


Ashburton Precision Components Ltd., 72 
Brewery Rd, N.7. Manufacturers of tie: 
distributors of precision wirebound resistors 
and other electrical components, etc. Nom. 
cap.: £500. Dirs.: Edwd. F. Williams and 
John C. North. 

Braemar Electrical Co. Ltd., Braemar 
Wks, Braemar Rd, E.13. Nom. cap.: £100. 
Dirs.: Jack R. W. Day-King, Clifford J. 
Saunders and Ernest J. Course. 

Bullock Bros. (Electrical) Ltd., 41 Bruns- 
wick Rd, Gloucester. Nom. cap.: £1,000. 
Permanent dirs.: Donald F. Bullock and 
Michael C. Bullock. 

K. Butterworth, Valley 
Old Smithy, Mytholmroyd, nr. Halifax. 
Electrical engineers and general electrical 
installation contractors, etc. Nom. cap.: 
£1,000. Dirs.: Kenneth Butterworth and 
Marian Butterworth. 

Carruth, Crowther and Caine  Ltd., 
Tyersal Wks, Tyersal La, Bradford. Elec- 
trical engineers, etc. Nom. cap.: £3,000. 
Dirs.: John Carruth, Roy Crowther and 
Lawrence Cain. 

Damastar Ltd., 6 Surrey St, W.C.2. To 
carry on business of manufacturers of and 
dealers in vacuum cleaners, etc. Nom. cap.: 
£100. Dirs.: to be appointed by subs. Subs. : 
Stanley H. ‘Lucas and Francis A. Dean. 

Direlco Electrics Ltd., 62 Long Millgate, 
Manchester. Nom. cap.: £100. Dirs.: 
Solomon Goldberg and Ben Gee. 

Economic Electrics (Barking) Ltd., 45 
North St, Barking. To take over business 
of electricians, electrical engineers and elec- 
trical dealers carried on at Barking as 
“Economic Electrics,” etc. Nom. cap.: £100. 
Dirs.: Reginald A. Hemmings and Cynthia 
M. Hemmines. Subs.: Havard Y. Rose and 
Joseph Mandel. 

Electrical Kitchen Appliance Rentals Ltd., 
141 Stamford Hill, N.16. Nom. cap.: £5,000. 
Dirs.: to be appointed by subs. Subs.: 
Hyman Adelman and William D. Spoor. 

Electrical Plant and Machinery Co. Ltd., 
i Hilton St, E.1. Nom. cap.: £2,000. Dirs. : 

Fredk. J. Parsons and James H. Manning. 

E.S.M. Eng. Co. Utd., 36 Lattimore Rd, 
St. Albans, Herts. Electronic engineers and 
contractors, etc. Nom. cap.: £100, Dir.: 
Arthur Gittings. 


(Electric) Ltd., 


Felwin oe Co. Ltd., 126 Wig- 
more St, Manufacturers of and dealers 
in we te and lighting fittings, electrical 
goods, etc. Nom. cap.: £100. Dirs.: Warren 
Taffel and Martin G. Lewin. 

Foden Electrical (Sales) Ltd., 178 Broms- 
grove St, Birmingham 5. Dealers in and 
manufacturers of washing machines, refriger- 
ators, etc. Nom. cap.: £500. Dirs.: Kenneth 
J. Foden and Mrs Frances D. Foden. 


PB: W. Fletcher (Contracts) Ltd., Eleanora 

Stoke-on-Trent. Electrical engineers, etc. 

ae cap.: £100. Dirs.: Sam W. Fletcher 
and Ethel A. Fletcher. 

R. G. Jones of Morden Ltd., Morden 
Park Sound Studios, London Rd, Morden, 
Surrey. To carry on the business of acoustic, 
acoustic-electronic, general engineers, etc. 
Nom. cap.: £100. Dirs.: Ronald G. Jones 
and Mrs Nora Jones. 

Judge Holloware Ltd. Nom. cap.: 
Dirs.: to be appointed by subs. Subs.: 
M. Chantry, “Fairacre,” Kemble, 
Reginald B. Williams, 12 
W. Bromwich. 

N.M. Lamps and Shades Ltd., 30 Jermyn 
St, S.W.1. Nom. cap.: £200. Dirs.: Nita 
Miller and Jill M. Miller. 

Lyon Electric (St. Albans) Ltd., Fiscal 
Hse, 36 Lattimore Rd, St. Albans. Manufac- 
turers of and dealers in electrical appliances, 
etc. Nom. cap.: £100. Dirs.: Ronald H. 
Lyon and Beryl Lyon. 

Leslie Hobbs Ltd., 42 Devonshire St, W.1. 
Manufacturers, importers, exporters, dis- 
tributor, agents and dealers in electrical 
goods, etc. Nom. cap.: £1,000. Dir.: Leslie 
C. Hobbs. 

A. D. Purdy Ltd., c/o Thomas Forster and 
Co., 3 York St, Manchester 2. Electrical 
engineers and contractors, etc. Nom. cap.: 
£500. Dirs.: Alan D. Purdy and Stella 
Purdy. 

Rentall Equipment Ltd., 405 Pelham Rd, 
Immingham, Lincs. To take over business 
of hirers of electrical equipment carried on 
s “George Benson” at Immingham, Lincs, 
etc. Nom. cap.: £2,000. Dirs.: George S. 
Benson and Elsie M. Benson. 

Southern Economics Ltd., Portland 
Chmbrs, West St, Fareham, Hants, Dealers 
in domestic and household electrical aopli- 
ances, etc. Nom. cap.: £1,000. Dirs.: Thos. 
G. Pope and Fdk. A. Rayner. 


£100. 
Guy 
Glos; and 
Ebrington Rd, 





MEETINGS TO NOTE 


THURSDAY, 24 NOV. 

1.£.£. (S. Midlands Education Discussion 
Circle). *“*‘The Study of Non-Linear Circuits at 
Under-Graduate Level."’ College of Advanced 
Technology, Birmingham. 6 p.m. 

L.£.E. (Rugby Graduates and Students). ‘Facts 
on Slots,” D. C. MacDonald. College of En- 
gineering Technology. 6.30 p.m. 

L.E.E. (Cambridge Electronics and Measurement 
Group). “Television Recording: A Survey of the 
Problems and Methods Currently in Use,”"" J 
Redmond. Cavendish Laboratory. 8 p.m. 

INSTITUTION OF CIVIL ENGINEERS. Discussion 
“The Operation of the General Conditions of 
Contract for Works of Civil Engineering Con- 
struction.”” Gt. George St, S.W.1. 5.30 p.m. 

INSTITUTION OF PLANT ENGineerS (Sheffield) 
“The introduction of Planned Maintenance 
Systems,"’ A. F. Stedman. Grand Hotel. 7.30 p.m 

SocteTy OF INSTRUMENT TECHNOLOGY (Chester) 
*"Maimenance and Operational Experience of a 
Data Logging Installaton,”"’ D. C. Austin. Lecture 
Theatre, Admin. Bidg., The Associated Ethyl Co 
Ltd., Oil Sites Rd, Ellesmere Port, Wirral. 7 p.m. 

A.S.E.E. (S. London). “Stage Illumination,”’ 
F E Brown. Greyhound Hotel, High St, 
Croydon, 8 p.m 

L.E.£. (S. Midlands 
Dinner-dance at The Barn, 


Graduates and Students) 
Hockley Heath. 8 p.m 


FRIDAY, 25 NOV. 
1L.£.E. (N.E. Graduates and Students). “The 
Direct Generation of Electricity,”’ B. C. Lindley. 
Grey Hall, King’s Coliege, Newcastle. 6.30 p.m 
Junior InstiTuTION OF ENGrIneers. A.G.M. 
Pepys’ Hse, 14 Rochester Row, S.W.1. 7 p.m 
INSTITUTION OF PLANT ENGINEERS (Birmingham) 
“British Railways Electrification Scheme,’ 
Marrian. Imperial Hotel, Temple St. 7.30 p.m. 
Society or INSTRUMENT TecHNoLoGy (Scottish). 
“Instrumentation of a Space Vehicle,"’ Dr A. E 
Roy. Glasgow University. 7.15 p.m. 
A.S.E.E. (Coventry and District) 
of Tape Recording,”” G. Dawson 
Sports and Social Club, Merrick Lodge, 
La, Coventry. 7.30 p.m 


MONDAY, 28 NOV. 

L.E.E. (Education Circie). Discussion: ‘*Training 
for Research.’ Savoy Pl, W.C.2. 6 p.m. 

1L.E.E. (Mersey and N. Wales). **Thermistors 
Their Theory, Manufacture and Application,” 
R. W. A. Scarr and R. A. Setterington. Royal 
Institution, Colquitt St, Liverpool. 6.30 p.m 

LE.E. (S. Midlands Electronics and Measure- 
ment). ‘*Static Switching,’”” G. L. Butcher. James 
Watt Memorial Institute, Birmingham. 6 p.m 
Tea 5.30 p.m 

1.E.E. (E. Anglia) 
tronic Computers,”’ R. 
Hse, Ipswich. 6.30 p.m 

1.E.E. (W. Utilisation Group). “Discrimination 
Between h.r.c. Fuses,"” E. Jacks. S. Western 
Electricity Board Lecture Theatre Centre, Bristol 
6 p.m. 

2. (N. Staffs) 
and Its Future,”’ 
Ferguson. Mechanical 

1.E.S. (Birmingham) 
Sources,”"” H. R. Ruff. Regent Hse, St 
Pi, Colmore Row. 6 p.m 

A.S.E.E (N.W London) 
of Process Control,”’ W. C. 
Hotel, Watford. 7.45 p.m 


TUESDAY, 29 NOV. 

L.E.E. (S.E. Scotland). ‘‘Submersible Pumping 
Plant,”’ H. H. Anderson and W. G. Crawford 
Carlton Hotel, North Bridge, Edinburgh. 7 p.m 

1.£.E. (Irish) dance. Gresham Hotel, 
Dublin 

INSTITUTION OF CIVII 
on ‘“‘Management.”’ Gt 
5.30 p.m 

IRON AND Steet INSTITUTE 
Lecture. “‘The Contribution of Metallurgy to 
Electric Power Generation,”’ I Rotherham 
Hoare Memorial Hall, Church Hse, Gt. Smith 
St, S.W.1. 6.30 p.m 

Soctety OF INSTRUMENT TECHNOLOGY (Data 
Processing Section). Symposium on Nuclear Tem- 
perature Scanning. Manson Hse, 26 Portland Pi, 
W.1. 7 p.m 

CORROSION EXHIBITION at Olympia until 2 Dec 


WEDNESDAY, 30 NOV. 

1.E.E. (Electronics and Communications Sec 
tion). “The Potential'ties of Artificial Earth 
Satellites for Radiocommunication,’”’ W. J. Bray 
Savoy Pl, W.C.2. 5.30 p.m 

1.E.E. (N. Eastern). Informal lecture: ““Hover- 
craft,” D. J. Hardy: informal lecture ‘MI 


“A History 
E.M.E.B 
Sandy 


“An Introduction to Elec- 
Cc 


Barnes. Electric 


““A Survey of Street Lighting 
W. R. Stevens and H. M. 
Institute, Crewe. 
“Production of Light 
Phillip’s 


7 p.m 


Aspects 
Compass 


**Electrical 
Hawkins 


Annual 


ENGINEERS, Symposium 
George St, S.W.1. 


Hatfield Memorial 


F. T. Jones. Neville Hail, 
upon Tyne. 7 p.m 

I.E.E. (Sheffield). Discussion: ‘“‘The Education 
and Training of a Professional E'-ctrical En- 
gineer.’’ Joint meeting with the Sheffield Graduate 
and Student Section. Grand Hovel, Sheffield. 
6.30 p.m. 

LE.E 
Graduates and Students. 
Ww . Perkins. Rugby College 
and Arts, Rugby. 6.30 p.m. 

IRON AND STEEL INSTITUTE, 
for Reactor Pressure Circuits,"’ 
KR * Hall, Church Hse, 
S.W.1. 9,30 a.m 

heat TION OF MECHANICAL ENGINEERS. “‘Eco- 
nomic Results of Diesel Electric Motive Power 
on the Railways in the U.S.A."", H. F. Brown. 
Birdcage Walk, S.W.1. 6 p.m. 

SOcIETY OF INSTRUMENT TECHNOLOGY (S. Wales) 
“The Application and Selection of Automatic 
Control Valves,’’ P. Stone. Welsh College of 
Advanced Technology, Cardiff. 6.45 p.m. 

INSTITUTE OF ELECTRICITY ADMINISTRATION 
“Publicity and Display,’’ G. Bowen-Jones. Bon- 
nington Hotel, Southampton Row, W.C.2 
6.30 p.m 

INSTITUTION OF MECHANICAL ENGINEERS (London 
Graduates). ‘‘The Design of the N.P.L. Standard 
Hardness Test Machines,”” F. C. P. Mason. 
Wimbledon Technical College, Gladstone Rd, 
S.W.19. 7 p.m. 


THURSDAY, 1 DEC. 


LE.E. “Our Civic Lighting: Gloom or 
Gaiety?” W. R. Stevens and H Ferguson 
and “A Survey of Street Lighting and its Future,”’ 
Ww. R. Stevens and H. M. Ferguson. Savoy PI, 
W.c 5.30 p.m. 

LE I (Southern). “‘Instrumentation of Nuclear 
Reactors,"’ D. Harrison. South Dorset Technical 
College, Weymouth. 6.30 p.m. 

I.E.E. (N. Midlands). ‘‘Marine Electrical Prac- 
tice on Cargo Liners,’’ D. G. Robinson. Joint 
meeting with Graduate and Student Section, 
Lecture Theatre, Y.E.B. Offices, Ferensway, Hull 
6.30 p.m. 

CHELMSFORD ENGINEERING Society “The 
Raising of H.M. Submarine Truculent,’’ Lt-Cdr 
L. Hackman. Hoffmann’s Social Hall. 7.30 p.m 

INSTITUTION OF MECHANICAL ENGINERERS (Edu- 
cation Group). “‘Is Training in Industry Really 
Integrated with Academic Studies on Sandwich 
Courses in Colleges of Technology?'’ Birdcage 
Walk, S.W.1. 6 p.m. 

I.E.S. (Nottingham). “‘The Eye and 
Lighting,’"” W. J. Wellwood Ferguson. 
Centre, Carrinton St. 6 p.m 

BritisH INSTITUTION OF RADIO 
Western). “‘Industrial Television,’’ I. ! 
Reynolds Hall, College of Technology, 
chester. 7 p.m 

BRITISH INSTITUTE OF MANAGEMENT. Conference 

“The Importance of Engineering Services to 
Modern Management " Connaught Rooms, Gt 
Queen St, W.C.2 

A.S.E.E (Brighton, Hove and_ District). 
Lighting Presentation,’ F Brown 
Imperial Hotel, First Ave, Hove. 7.30 p.m 


Westgate Rd, Newcastle 


(S. Midlands) Joint meeting with Rugby 
“Electricity in Medicine,’ 
of Technology 


Symposium: ‘‘Steels 
until 2 Dec. Hoare 
Great Smith St, 


Artificial 
Electricity 


ENGINEERS (N 
Waters 
Man- 


“Stage 
New 
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“Circuit and 
Cock- 


(Oxford and District). 
Applications of Transistors.’’ 
Harwell. 5.45 p.m, 


A.S.E.E. 
Equipment 
croft Hall, 


FRIDAY, 2 DEC. 
I.E.E. 
**Telemetering 

W.C.2. 6 p.m. 
Society OF INSTRUMENT TECHNOLOGY (Fawley) 
‘Selection Design and Application of Automatic 

Control Valves,’’ P. Stone. Admin. Bldg, Esso 

Refinery. 5.30 p.m. 

BRITISH INSTITUTION OF RADIO’ ENGINEERS 
(Computer Group). “Progress in Microminiature 
Circuit Techniques for Dig tal Computers,’’ D 
Roberts, D. S. Campbell and P. M. Thompson 
London School of Hygiene and Tropical Medicine, 
Keppel St, W.C.1. 6.30 p.m. 

BrRITIsH INSTITUTION OF Rapio ENGINeerRS (S. 
Midlands). ““The Place of the Electric Rocket 
in Space Propulsion,”” W. A, S. Murray. North 
Gloucestershire Technical College, Cheltenham. 
7 p.m. 

Piastics Institute (N. West). ‘“‘Hot Runner 
Moulds,”” W. G. Lucas. Textile Institute, 10 
Blackfriars St, Manchester 3. 6.45 p.m. 

A.S.E.E (Liverpool and _ District). 
Approach to the Use of Electrical 
D. Chalmers. Industrial Development 
M.A.N.W.E.B., Paradise St. 7.30 p.m. 

A.S.E.E. (Stoke and Crewe). “‘Variable Speed 
A.C. Motors,”’ J. C. H. Bone. Royal Hotel, 
Crewe. 7.30 p.m. 


MONDAY, 5 DEC. 
Proving of 


1.E.E. Discussion: ‘*National 
Domestic Electrical Equipment.’’ Savoy Pl, W.C.2 
5.30 p.m 
LEE 
mination of 
Arc Furnace,”’ 


Discussion 


Savoy Pi, 


(Medical Electronics Group). 
Biological Data.”’ 


“An 
Units,”’ 
Centre, 


(Mersey and N. Wales). “The Deter- 
the Electrical Characteristics of an 
J. Ravencroft. Royal Institution, 
Colquitt St, Liverpool. 6.30 p.m. 

I.E.E. (S. Midlands). ‘*Parametric Amplifiers,’’ 
R. V. R. Carter and I. A. Bagnall. Winter 
Gardens, Gt. Malvern. 7.30 p.m. 

L.E.E. (S. Midlands). *‘Radiocommunication in 
the Power industry,’’ Cox and R. FE 
Martin. Combined meeting with Electronics and 
Measurement and the Supply and Utilisation 
Groups and the Birmingham Centre of the 
J.P.O.E.E. College of Technology, Birmingham 
6.30 p.m. 

L.E.E. (N.E. Measurement and Electronics) 
Lecture ‘Radar Observations of Birds and 
“Angels’,"’ E. Eastwood. Rutherford College of 
Technology, Newcastle, 6.15 p.m. 

I.E.E. (Maidstone). “‘Uses and Manufacture 
of M.I.C.C. Cable,"’ G. E. D. Redman. Maid- 
stone Technical College. 7 p.m 

N.E. Evectricat Crus. *‘Looking at Lighting,”’ 
A. Wilcock. County Hotel, Neville St, Newcastle 
upon Tyne, 6.30 p.m. 

Society or INSTRUMENT TecHNoLoGy (S. York- 
shire). ‘‘Instrumentation for Railway Research,” 

. H. Mansfield. University, St. George's Sq, 
Sheffield 1. 7 p.m 

I.E.S. (Leeds). Members’ Night 
lations by members of the Centre. British 
Lighting Council, 24 Aire St. 6.15 p.m 

1.E.S. (Newcastle). ‘‘Looking at Lighting,’ A 
Wilcock. County Hotel. 6.30 p.m. 


Lighting instal- 





TRADE 


This information is extracted from the 
Official Journal by permission of the 
Controller. 


AF in diamond design. B792,283. Class 9. 
Apparatus, etc. Société de l’Accumulateur 
Fulmen, 14-20 Quai de Clichy, Clichy 
(Seine), France. 

Anoware Rinse-n-Dry. 798,625. Class 7. 
Centrifugal rinsing and drying machines. 
Ellvin and Co. Ltd., 17 Willow La, Mitcham. 

Auto-Chef. B800,221. Class 9. Control 
apparatus for automatically maintaining 
predetermined temperatures in cooking 
appliances. British Thermostat Co. Ltd., 
Teddington Wks, Windmill Rd, Sunbury-on- 
Thames. 

Bailey Meters. 777,631 and Bailey. 782,871. 
Class 9. Apparatus, etc. Bailey Meters and 
Controls Ltd., Purley Way, Croydon. 

CTS in design. 799,498. Class 9. Resistors, 
potentiometers, etc. CTS Corpn., 1142-1228 
W. Beardsley Ave, Elkhart, Indiana, U.S.A. 

Drytime. 799,084. Class 7. Tumbler drying 
machines. 799,085. Class 11. Drying cabinets, 
etc. Wallisdown Electrical Appliances Ltd., 
Wallisdown Rd, Winton, Bournemouth. 


MARKS 


Keymatic. 799,408. Class 7. Domestic 
machines, motors, etc. Hoover Ltd., Perivale, 
Greenford, Middx. 

Minilog. B801,316. Class 9. Panels incor- 
porating components, etc. Panellit Ltd., 70 
Dudden Hill La, N.W.10. 

Moodmaster. 805,138. Class 9. Sound 
recording and reproducing avparatus, etc. 
Wavemex Ltd., 14 Essex St, W.C.2. 

Ozajet. 797,073. Class 9. Apparatus, etc. 
Ozalid Co. Ltd., 62 London Wall, E.C.2. 

Solak. 807,340. Class 1f. Fans, etc. 
Solartron Electronic Group Ltd., Solartron 
Wks, Queen’s Rd, Thames Ditton. 

Swirlator. 802,722. Class 7. Machines for 
washing, drying, etc. Gene-al Steel Wares 
Ltd., 199 River St, Toronto, Canada. 

Ven-o-Set. 806,259. Class 9. Apparatus, 
etc. Venner Ltd., Kingston By-pass, New 
Malden, Surrey. 

Wescriber. 807,255. Class 9. Railway sig- 
nalling apparatus, etc. Westinghouse Brake 
and Signal Co. Ltd., 82 York Way, N.1 

Zetamatic. 796,804. Class 11. All goods. 
Longford Electric Ltd., 6 Grosvenor St, 
Manchester 1. 
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Most of the well-known AEI protective and automatic 

control relays can now be supplied in drawout cases. 

Amongst the many attractive design features are :- 

Sequential interlocking safeguards ‘ Comprehensive testing facilities 
Compact, robust case * Interchangeable chassis. 

Full details are given in Publication 2205-1 available on request to :- 


Associated Electrical Industries Ltd. 


Instrumentation Division—instrument & Meter Department 
TRAFFORD PARK, MANCHESTER 17 
G/A001 
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By courtesy of: U.K. Atomic Energy Authority 
Central Electricity Generating Board 
South of Scotland Electricity Board 








lt has been our privilege to supply 
E.M.B. Control Gear for the following 


Atomic Energy Establishments 


Site Crane Maker | Duty | Type of Crane 


Chapelcross Babcock & Wilcox Ltd | Coffin Handling E.O.T. with MICROsen 
| Skip Handling E.O.T. with control desk 
- - Basket Cranes E.O.T. 
~ Butters Bros & Co Ltd | Erection Derricks 
Dounreay » 0 ” oo» 








” ” ” 


» ° a ee Maintenance E.O.T. Cranes 
Carruthers Reactor House Rotating E.O.T. inside sphere 
x Wharton Maintenance E.O.T. 
Calder Hall Clyde Crane Coffin Handling E.O.T. with MICROsen 
Harwell Wharton us Pi Rotating E.O.T. 
Hinkley Point Babcock & Wilcox Ltd | Almost all permanent Mainly E.O.T. with MICROsen 
cranes 

Berkeley Butters Bros & Co Ltd | Erection Monotower 

. Carruthers Pilecap loading Rigid Mast E.O.T. & MICROsen 
Bradwell Anderson-Grice Erection Derrick 
Hunterston Carruthers Fabrication 40T Goliath 


Where the conditions are exacting there you will find E.M.B. equipment giving 
excellent service 


E.M.B. Co. Ltd. wes: sxosmcn enciano 


TELEPHONE WEST BROMWICH 117! 
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TENDERS INVITED 











BOROUGH OF HESTON AND ISLEWORTH 
Street Lighting Improvement 
Vicarage Farm Road, Hounslow (H.0.2) 


ENDERS are invited for the installation 
AL of street ss to Group “A” standard 
in Vicarage Farm Rd, Hounslow, from 
Bath Rd, Hounslow, to New Heston Rd, 
Heston. The work includes the removal of 
28 No. existing columns and the supply 
and erection of 41 No. steel columns with 
mercury fluorescent (colour-corrected) lamps, 
lanterns and control gear. On deposit of 
£2 2s (returnable if a bona-fide tender is 
received and not withdrawn) the bill of 
quantities, specification and form of tender 
may be obtained from, and the conditions 
of contract and drawings seen, at the 
Borough Engineer’s Department, 88 Lamp- 
ton Rd, Hounslow. Tenders, in enclosed 
envelopes supplied, but not indicating the 
tenderer, must be delivered to me by 
10 a.m., on 8 Dec., 1960. The Corporation 
are not bound to accept any tender. 

D. MATHIESON, 
Town Clerk. 

Town Hall, 


Hounslow, Middx. (S 612) 


COUNTY BOROUGH OF SUNDERLAND _ 


ENDERS are invited for Electrical 
Installation to Maternity and Child 
Welfare Clinic, Hylton Castle Estate. Tender 
documents obtainable from Borough Archi- 
tect, Grange Hse, Stockton Rd, Sunderland. 
Sealed tenders endorsed ‘‘Tender for Elec- 
trical Installation—Maternity and Child 
Welfare Clinic, Hylton Castle Estate,"’ must 
be received at my office, Town Hall, not 
later than 16 Dec., 1960. 
G. S. McINTIRE, 
Town Clerk. 
(S 613) 





YORKSHIRE ELECTRICITY BOARD 
Head Office 
CHIEF ENGINEER’S DEPARTMENT 
SECOND ASSISTANT ENGINEER 
DISTRIBUTION DESIGN (SUBSTATIONS) 


Dp” FES will include the design of indoor 
and te substations operating at 
voltages of 33 kV and above, the preparation 
of mt Kes a for substation plant and 
subsequent negotiations with plant manufat- 
turers. They will also cover protective gear 
applications on the primary h.v. system. 

Applicants should preferably be Corporate 
Members of the Institution of Electrical 
Engineers and hold a University Degree in 
Electrical Engineering. They should have a 
sound general knowledge of substation plant 
and design requirements and have had some 
experience of field construction. 

Salary: N.J.B. Class BX, Grade §, 
£1,375 x £40—£1,495 per annum (transi- 
tional) to Scale 14, £1,535/£1,720 per annum. 

Applications should be sent to the Sec- 
g's Yorkshire agp! Board, Wether- 

Rd, Scarcroft, Nr. Leeds, not later than 
"Dee. 1960. 
No. 5 (Wakefield) Sub-Area 
BARNSLEY DISTRICT 
THIRD ASSISTANT DISTRICT ENGINEER 


Applicants should have had a sound prac- 
tical training and some experience in the 
construction, operation and maintenance of 
H.V. and M.V. overhead and underground 
distribution networks, substation plant and 
— equipment. 

Candidates must be prepared to reside in 
» district and undertake standby duties. 

Candidates must possess a Higher National 
Certificate in Electrical Engineering, or 
equivalent technical qualifications. 

Salary: N.J.B. Class J, Grade 9 (Scale 9), 
£1,115/£1,245 per annum. 

Applications, together with the names of 
two referees, should be sent to the Manager, 
Yorkshire Electricity Board, No. 5 (Wake- 
field) Sub-Area, la Denby Dale Rd, Wake- 
field, not later than 2 Dec., 1960. (S 632) 





APPOINTMENTS VACANT 











THE NORTH EASTERN ELECTRICITY BOARD 
ORGANISATION AND METHODS OFFICER 


PPLICATIONS are invited for an 
F Organisation and Methods Officer on 
the staff of the Board’s Liaison Officer at 
Area Headquarters, Newcastle upon Tyne. 
The vacancy arises as a result of promotion 
of the Organisation and Methods Officer. 

Applicants must be capable of taking 
charge of an established unit which under- 
takes investigations into matters of organisa- 
tion, administrative procedures and office 
routines. Professional training as accountant, 
engineer or secretary and responsible experi- 
ence in a large organisation are desirable. 
The ability to present clear and objective 
reports and to work with staff at all levels 
is essential 

Salary in ee with Class B, Grade 
5 of the NJ.M. and H. Grades 
Committee Agreement for the Electricity 
Supply Industry, viz., £1,965/£2,170 per 
annum, according to qualifications and 
experience, 

Applications stating age, qualifications and 
experience to be received by Assistant Sec- 
retary (Establishments). The North Eastern 
Electricity Board, G.P.O. Box No. 117, 
Carliol Hse, Newcastle upon Tyne, within 
ten days of the appearance of this adver- 
tisement. (S 631) 





SOUTH WESTERN ELECTRICITY BOARD 
PPLICATIONS are invited for the 
following position: 

THIRD ASSISTANT ENGINEER (METERS) 

DEVON GROUP 
LOCATED AT NEWTON ABBOT 

Salary according to Class K, Grade 11, 
Salary Scale 8, £1,040/£1,165 per annum, of 
the N.J.B. Agreement. 

The successful candidate will be required 
to carry out general technical and super- 
visory duties in a Class A Polyphase Meter 
Fest Station. 

Applicants should have a knowledge of 
single- and three-phase meter testing and 
repair, standardisation of instruments in 
accordance with the Electricity Supply Acts, 
repairs and calibration of all types of instru- 
ments, and general test room organisation. 
Possession of the Higher National Certificate 
in Electrical Engineering or an equivalent 
qualification will be an advantage and a 
current driving licence is desirable. 

Applications to be made on standard form 
AE6/ACT OBTAINABLE BY POSTCARD 
ONLY from the Group Administrative Offi- 
cer, South Western Electricity Board, 57 
Paul St, Exeter. Closing date for receipt of 
completed applications is 10 Dec., 1960 

(S 635) 
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CENTRAL ELECTRICITY GENERATING BOARD 
East Midlands Division 
PLANT SHIFT CONTROL ENGINEER 
CASTLE DONINGTON POWER STATION 
Vacancy No. 259/60. 

he ICATIONS are invited for the 
Ps position of Plant Shift Control 
Engineer at Castle Donington Power Station, 
near Derby. 

Candidates should have had operating 
experience on large modern pulverised fuel 
fired boilers and associated turbines. 

Salary will be in accordance with Class L, 
Grade 10 (£1,190/£1,325 per annum) of the 
National Joint Board Agreement, plus 10% 
allowance for shift duties. 

Closing date for receipt of applications: 
3 Dec., 1960. 

GENERAL ASSISTANT ENGINEER 
DRAKELOW POWER STATION 
Vacancy No. 261/60 

Applications are invited for the position 
of General Assistant Engineer at Drakelow 
Power Station, near Burton-on-Trent. 

The successful applicant will be given 
opportunities to obtain experience in all 
sections of a power station. 

Preference will be given to candidates who 
hold the Higher National Certificate or who 
are at present pursuing a course of study 
with the object of obtaining this or a similar 
qualification. 

The salary during the initial training 
period will depend on qualifications and 
knowledge and will be within the range 
£625/£805 per annum of the National Joint 
Board Agreement. 

Closing date for receipt of applications: 
10 Dec., 1960. 

GENERAL ASSISTANT ENGINEERS 
CASTLE DONINGTON POWER STATION 
Vacancy No. 263/60. 

Applications are invited for the positions 
of General Assistant Engineers at Castle 
Donington Power Station, near Derby 

Duties will include operation, planning 
and general plant investigation work. 

Applicants should have had experience 
in power stations or have completed an 
engineering apprenticeship. 

The salary during the initial training 
period will depend on qualifications and 
knowledge and will be within the range 
£625/£805 per annum of the National Joint 
Board Agreement. 

Closing date for receipt of applications: 
10 Dec., 1960. 

These appointments will be pensionable 
within the terms and conditions of the 
Electricity Supply (Staff) Superannuation 
Scheme. 

Applications should be submitted on the 
official form AE6/ACT which may be ob- 
tained from the Station Superintendent 
concerned and should be returned to him by 
the date stated. 

Oo. S. WOODS, 
Divisional Controller. 
(S 633) 


NORTH OF SCOTLAND HYDRO- ELECTRIC BOARD 
Northern Area 
SENIOR COMMERCIAL ASSISTANT 
(SALES) 

PPLICATIONS are invited for the above 
ve post at Dingwall. Applicants should 
possess a proved record of successful sales 
achievement and have wide experience in 
advising on all matters pertaining to the use 
of electricity in a predominantly rural area. 
The successful candidate would be respon- 
sible for the control of Showrooms, Sales, 
Demonstrating and Advisory staff. 

Salary: N.J.C. 6, £1,150 x £30—£1,240, 
with placing according to qualifications and 
experience 

Applications stating age, qualifications and 
experience to be forwarded to the Area 
Manager, Church St, Dingwall, by 5 Dec., 
1960 (S 637) 





Advertisements should be sent to the Classified Advertisement Dept., 
Street, London, W.C.2, before 10 a.m. on TUESDAY of the week of issue 
per inch, and all other classified advertisements at 3s. 


are charged at 40s. 


four insertions at twice the single insertion rate. 


Electrical Times, Sardinia House, Sardinia 
Official Displayed Advertisements 
per line. Situations Wanted 
Fee for Box Number and postage on replies 2s. 
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CENTRAL ELECTRICITY GENERATING BOARD 
Eastern Division 


ag rae hag are invited for the 
F following appointments in the System 
Thames North Grid 


Operation Department, 
Albans, 


Control Centre, Redbourn, near St. 
Herts. 
(a) THIRD ASSISTANT ENGINEERS 
(S.V. No. 1397) 

Salary: N.J.B., Class BX, Grade 8, Scale 
it. Zi, ios £1,410 per annum, plus 10% Shift 
Allowance. 

(b) FOURTH ASSISTANT ENGINEERS 
(S.V. No. 1398) 


Salary: N.J.B., Class BX, Grade 9/1], 
within the range of Scales 8/10, £855/£1,325 
per annum, 

Applicants who applied as a result of 
the recent advertisement need not re-apply 
as they will automatically be reconsidered 

The commencing salaries will be within 
the above ranges at points commensurate 
with qualifications and experiences. The 
minimum technical qualification required is 
the Higher National Certificate in Electrical 
Engineering. 

Some generating station and/or trans- 
mission/technical experience is essential in 
the case of appointment (a) and is desirable 
for appointment (b). The successful appli- 
cant in the case of appointment (a) will 
be required to undertake shift duties in the 
Grid Control Room. In the case of appoint- 
ment (b) the duties are on day work and 
are of a general technical and statistical 
nature, but applicants must be prepared 
ultimately to undertake shift duties in the 
Grid Control Room. 

Forms of Application (AE.6/ACT) may 
be obtained from the Board’s Headquarters, 
or from any Divisional Offices of the Board, 
and should be addressed to the Controller, 
Central Electricity Generating Board, Eas- 
tern Division, West Farm Pl, Chalk La, 
Cockfosters, Barnet, Herts, to arrive not 
later than 10 Dec., 1960, _—e the appro- 
priate teference S.V. (S 619) 





MIDLANDS 
ELECTRICITY 
BOARD 


PPLICATIONS are invited for the 
following superannuable posts: 
Wolverhampton & District Sub-Area 
THIRD ASSISTANT DISTRICT ENGINEER 
(LICHFIELD) 

Applicants should have had experience in 
the Contruction and Maintenance of high 
and medium voltage distribution systems 
Technical qualifications desirable. Salary 
£825/£940 per annum (N.J.B. Grade E 9). 

Apply, by letter, stating age, qualifications, 
experience, present position and salary, to 
Mr D. Holt, Sub-Area Manager, Midlands 
Electricity Board, 83 Darlington St, Wolver- 
hampton. 

Worcester and District Sub-Area 
DEMONSTRATOR (FEMALE) 
(REDDITCH/ BROMSGROVE) 

Applicants must have had a good education 
and should have a Certificate of a recognised 
Domestic Training College and/or the E.A.W. 
Certificate. Some selling experience would be 
n advantage. Duties include lecture demon- 
strations in Service Centres and on con- 
sumers’ premises and advice to consumers 
on the selection and use of electrical 
apparatus. 

Applicants must be prepared to take an 
active part in the sales organisation. Salary 
£600/£700 per annum (N.J.C. Grade 1). 

Apply, by letter, within 10 days, stating 
age, education, qualifications, training and 
experience to District Manager, Midlands 
Electricity Board, Windsor Rd, Redditch, 
Worcs. 

F. W. CATER, 
Secretary. 
(S 623) 


WAR DEPARTMENT 
LEADING DRAUGHTSMEN 
(MECHANICAL AND ELECTRICAL 
ENGINEERING) 

] EQUIRED by WAR DEPARTMENT in 

the Directorate of Works, Chessington, 
and other outstations (mainly in the South 
of England) in the U.K. Must be British of 
British parentage, and have sound engineer- 
ing background and experience in one or 
more of following services : 

Heating and Ventilating. Heating, venti- 
lating and air conditioning plant and hot 
and cold water services. Low, medium and 
high pressure hot water heating system. 
Steam and condensate system. Boiler plants. 
Cold stores.. 

Electrical. Lighting and electrical distribu- 
tion in all types of buildings. A.C. motors 
and generators, switch and protective gear. 
Underground and overhead systems, street 
lighting. 

Mechanical. Plant lay-out, diesel, steam 
turbine and gas turbine power stations, water 
pumping plant, steam boiler installations, 
compressed air services, sewage machinery, 
depot and workshop engineering plant. 

Minimum technical qualifications required: 
O.N.C. or equivalent. Starting pay on range 
of £955 to £1,115 (plus £25 to £30 for the 
posts at Chessington and a corresponding 
deduction for certain outstations) in accord- 
ance with qualifications and experience 
Prospects of establishment and promotion, 
5-day week of 42 hours Chessington and 44 
— in the provinces, including meal inter- 
vals. 

Vacancies also exist at certain Overseas 
stations, salary range £980 to £1,145, plus 
Foreign Service Allowance. 

State age, full details of training and ex- 
perience to Chief Mechanical and Electrical 
Engineer, Directorate of Works, Chessing- 
ton, Surrey, or to any Employment Ex- 
change, quoting Westminster O/N. 5071. 

(S 624) 


THE NORTH WESTERN ELECTRICITY BOARD 
FOURTH ASSISTANT ENGINEER 
(PROTECTION) 

CARLISLE TESTING STATION 
SUB-AREA ENGINEERING DEPARTMENT 
] UTIES will include assisting with work 

in connection with protective gear test- 
ing and maintenance, high voltage pressure 
testing, and cable fault location. Some 
knowledge of polyphase meter testing work 
would be an advantage. Preference given to 
applicants who hold H.N.C. in Electrical 
Engineering. 
Salary scale: £890 x £25- 
Grade K.13. N.J.B. conditions. 
Applications on forms to be obtained 
from the Manager, No. 6 Sub-Area, The 
North Western Electricity Board, Castle 
— Kendal, and returned to him by 5 
Dec, 1960. (S 625) 


NORTH OF SCOTLAND HYDRO- ELECTRIC BOARD 
Dundee Area 
gt ICATIONS are invited for the 
4 under-mentioned appointment : 
SECOND ASSISTANT ENGINEER 
(PLANNING) 

Applicants should have had a sound tech- 
nical education and have obtained a Higher 
National Certificate or Engineering Degree. 
Preference will be given to Corporate 
Members of the Institution of Electrical 
Engineers. 

Applicants should be well experienced in 
city and rural transmission and distribution 
planning up to 33 kV. The successful candi- 
date will be required to assess load develop- 
ment and deal with forward planning for 
distribution. 

Duties will include planning of H.V. and 
L.V. reinforcements, distribution to mew 
high density housing and city redevelopment 
works, also design of indoor and outdoor 
substations up to 33 kV. 

Salary will be in accordance with National 
Joint Board Agreement, Schedule A, Class 
H, Grade 7, £1,190/£1,325 (Scale 10). 

Applications should be on the standard 
application form obtainable from the Area 
Manager, Dundee Area, 7 Dudhope Crescent 
Rd, Dundee, and should be returned by 
12 Dec., 1960. (S 611) 





£1,015 p.a 
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UNIVERSITY OF SYDNEY 


PPLICATIONS are invited for the 
following positions in the Department 
of Electrical Engineering: 

1, LECTURESHIP/SENIOR LECTURESHIP IN 

ELECTRICAL ENGINEERING 
Candidates should have good academic 
qualifications in electrical engineering, experi- 
ence in some aspect of power engineering, 
and a working knowledge of electronic tech- 
niques. The successful applicant will take 
part in teaching, primarily in the field of 

electrical machines, and in research. 
2. LECTURESHIP/SENIOR LECTURESHIP IN 

ELECTRICAL ENGINEERING 


Candidates should have good academic 
qualifications in electrical engineering or 
physics, general experience in electronics and 
considerable detailed knowledge of solid state 
devices and circuits. The successful applicant 
will take part in the teaching of electronics 
and communication engineering, including 
fundamental aspects of solid state devices 
and circuits, and in research. 

3. LECTURESHIP IN ELECTRICAL 
ENGINEERING 

The successful applicant will be expected 
to assist in the planning and teaching of 
control system engineering at graduate and 
undergraduate levels and to pursue original 
research in this or an allied field. Extensive 
computing facilities are available, as well as 
a well-equipped control systems laboratory. 

‘he salary for a Senior Lecturer is within 
the range £A2,550 x £95—£3,000 per annum; 
for a Lecturer within the range £A1,730 x 
£105S—£2,435 per annum. In each case cost 
of living adjustments will be allowed (at 
present £A29 p.a.). The salary is subject to 
deductions under the State Superannuation 
Act. The commencing salary will be fixed 
according to the qualilications and experi- 
ence of the successful applicant. 

Under the Staff Members’ Housing Scheme 
in cases approved by the University and its 
Bankers, married men may be assisted by 
loans to purchase a house. 

Further particulars and information as to 
the method of application may be obtained 
from the Secretary, Association of Univer- 
sities of the British Commonwealth, 36 
Gordon Sq, London W.C.1. 

Applications close, in Australia and Lon- 
don, on 31 Jan, 1 (S 621) 


AIR MINISTRY 
require 
ASSISTANT MECHANICAL AND 
ELECTRICAL ENGINEERS 
heer design construction and maintenance 
of installation on _ airfields, radar 





missile bases, workshops and main- 
tenance units for the R.A.F. at home and 
overseas as well as certain Civil Airports. 


stations, m 


Salary: £805 at 25 to £1,095 at 34 or over, 
thereafter rising to max. £1,260 with in- 
crease for London and slight decrease for 
country districts. Appointments long term 
with promotion and pension prospects. Five- 
day week with four weeks’ two days’ leave 
a year initially. Special allowances payable 
in addition to salary during overseas service. 

Minimum qualifications and experience : 

(i) (a) University degree or equiv. diploma 
in electrical and/or mechanica engineering 
with at least two years’ apprenticeship ; or 

(b) Graduate or corporate member of 
I.E.E. with at least three years’ apprentice- 
ship ; or 

(c) Graduate or corporate member of 
I.Mech.E. appreciable electrical engineering 
experience with at least three years’ appren- 
ticeship ; and 

(ii) Have been employed for minimum of 
two years with well established engineering 
concern and gained wide experience in 
both electrical and mechanical engineering 
practice. 

Applicants must be natural born British 
subjects between ages of 25 and 45. Forms 
from Ministry of Labour, Technical and 
Scientific Register 9 26 King St, ane 
S.W.1, quoting D.158/0A. (S 374) 





Box No. replies to be addressed to the 
ELECTRICAL TIMES, Sardinia House, 
Sardinia Street, London, W.C 
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SOUTH EASTERN ELECTRICITY BOARD 
FIRST ASSISTANT DISTRICT 
COMMERCIAL ENGINEER 
WOKING DISTRICT 
a ARY: £1,190/£1,325 per annum under 
bh N.J.B. F5, with progression to Grade 4 
(maximum salary £1,410) subject to  satis- 
factory service. Superannuable. Applicants, 
preferably qualified to H.N.C. in electrical 
engineering standard or equivalent, should 
be conversant with tariff negotiations, sales 
activities, contracting and general load 
development. The appointment offers wide 
scope for experience in domestic, industrial 
and rural development. Consideration would 
be given in appropriate circumstances to 
assistance with housing. 

Applications quoting ET on forms from 
District Manager, Seeboard, 4 Chobham Rd, 
Woking, by 7 Dec., 1960. 

ASSISTANT DISTRICT ENGINEERS 
DORKING AND EPSOM 


£765/£860 per annum under N.J.B. 
Agreement, Class Grade 11. Super- 
annuable. These appointments occur in a 
pleasant urban and rural district. Applicants 
should have the minimum qualification of 
the O.N.C. in electrical engineering and 
should possess general engineering experi- 
ence, preferably in the supply industry. Con- 
sideration will be given to a private car 
allowance and assistance for house purchase 
in appropriate circumstances, 

Applications quoting ET on forms from 
District Manager, Seeboard, 56 South St, 
Dorking, by 7 Dec., 1960 

SHOWROOM SUPERVISOR 
SUTTON DISTRICT 

Salary: £1,020/£1,140 per annum under 
N.J.C. Agreement, Grade 5, plus £50 p.a. 
London weighting. Superannuable. Appli- 
cants should have an extensive knowledge of 
showroom procedure, display techniques, 
sales promotion, stock control, the applica- 
tion of tariffs, and be experienced in the 
supervision of sales staff. The possession of 
the E.D.A. salesmanship qualifications is 
essential. 

Applications quoting ET on forms from 
District Manager, Seeboard, 52 High St, 
Sutton, Surrey, by 7 Dec., 1960. 
jEORGE WRAY, 

Secretary. 
vcheneni 


Salary: 


“MERSEYSIDE AND NORTH WALES 
ELECTRICITY BOARD 

ASSISTANT SECTION ENGINEER 

| EQUIRED in the Conway Valley 
District of the Board's No. 4 Sub- 

Area. Salary within the range £825/£940 per 

annum (N.J.B. E/9). 

Applicants should preferably have had 
experience in the construction, operation 
and maintenance of overhead and under- 
ground high and medium voltage networks, 
with their associated substations and equip- 
ment. ; 

Appointment subject to medical examina- 
tion. Pension Scheme. 

Application forms obtainable fromthe 
Manager, No. 4 Sub-Area, Electricity Hse, 
Rhostyllen, nr. Wrexham. seta Crd 
5 Dec., 1960. 641) 


CENTRAL ELECTRICITY GENERATING BOARD 
London Division 


PPLICATIONS invited for following 
i superannuable post. Conditions of 
service in accordance with J.B. Agree- 
ment, Schedule A. Salary includes London 
Allowance. Qualifications entitling to Gradu- 
ate Membership of the LE.E. or I.Mech.E. 
an advantage. 
ASSISTANT ENGINEER (DRAWING OFFICE) 

BELVEDERE POWER STATION 
Vacancy No. 60/948. 


Minimum technical qualification O.N.C. 
level, general drawing office duty in large 
modern power station. Salary: Class 
Grade 14, £940/£1,065 per annum. 

Applications, quoting vacancy no. 
on form from) Personnel Officer, Central 
Electricity Generating Board, London 
Division, P.O. Box 136, London W.1, by 
6 Dec., 1960. (S 617) 


to (or 





SOUTHERN ELECTRICITY BOARD 
ASSISTANT ENGINEER (PLANNING) 
ASINGSTOKE District of No. 3 (Ports- 
mouth) Sub-Area. Salary: N.J.B. Class 
F, Grade 11 (£765/£870 per annum). N.J.B. 
Conditions of Service. 

The duties of the post will be to assist 
in the preparation of schemes and estimates 
for extensions of and reinforcement to 
overhead and underground H.V. and L.V. 
networks and to undertake standby duties 
if required. Suitable technical qualifications 
are necessary. 

Applications on forms obtainable from 
the Sub-Area Secretary, Lower Drayton La, 
Cosham, Portsmouth, and returned to him, 
quoting Z.1228, not later than 5 Dec., 1960. 

WAYLEAVE OFFICER 

Sub-Area Engineer’s Department of No. 
1 (Southall) Sub-Area, —- at Waterloo 
Rd, Uxbridge. Salary: NJ.C. Gradé 2 
(£700/£775 per annum, plus London Weight- 
ing). N.J.C. Conditions of Service. 

The duties of the post will include ability 
to negotiate Wayleave Agreements for the 
erection or laying of electric lines and in- 
stallation of substations and plant. 

Applications on forms obtainable from 
the Sub-Area Secretary, 2-6 Windmill La, 
Southall, Middx, and returned to him, quot- 
ing Z.1260, not later than 5 Dec., 1960. 

DEMONSTRATOR 

Yeovil District of No. 4 (Bournemouth) 
Sub-Area, located at Shaftesbury. Salary: 
N.J.C. Grade 1 (£600/£700 per annum). 
N.J.C. Conditions of Service. 

Applicants should be qualified to advise 
generally on the _ utilisation of electric 
domestic appliances, to give public demon- 
strations of apparatus and to assist in show- 
room duties. The possession of an E.A.W. 
Certificate or equivalent Domestic Science 
qualification would be an advantage. 

Applications on forms obtainable from 
the Sub-Area Secretary, 1 Priory Rd, 
Bournemouth, and returned to him, quoting 
Z.1285, not later than 5 Dec., 1960. 

The successful candidates for the above 
appointments will be required to contribute 
to the Electricity Supply (Staff) Superannua- 
tion scheme, if eligible. (S 626) 


EASTERN ELECTRICITY BOARD 

PPLICATIONS are invited for the 
4 following appointments. The successful 
candidates will be required to contribute 
to a superannuation scheme and may _ be 
required to undergo a medical examination 

Fens Sub-Area 
SUB-AREA HEADQUARTERS 
Nr. CAMBRIDGE 
WAYLEAVE ASSISTANT 
309 /60.R 

Duties include the negotiation of way- 
leaves for overhead lines and the settlement 
of damage claims within the Fens Sub-Area. 

Salary: N.J.C. 3 (£780/£880). 

Apply by letter to the Manager, Fens 
Sub-Area, Eastern Electricity Board, Milton 
Hall, Milton, Cambridge, by 9 Dec., 1960. 

Northmet Sub-Area 
ENFIELD DISTRICT 
DISTRICT ENGINEER (Ref. 1018) 
310/60.R.E.T. 

Candidates should have had wide experi- 
ence in the planning, construction, operation 
and maintenance of overhead and under- 
ground distribution systems, including sub- 
stations, and should be capable of organising 
and supervising the engineering work of the 
District. 

Corporate Membership of the Institution 
of Electrical Engineers will be an advantage. 

Salary: N.J.B. Class G, Grade 3 (£1,440/ 
£1,610), plus London Allowance. 

It is expected that the District will be 
reclassified H from 1 April, 1961. 

Apply by letter to A. T. Durbridge, 
Manager, Eastern Electricity Board, 40 
Church St, Enfield, Middx, by 5 Dec., 1960, 
quoting the above reference number in full. 

Chilterns Sub-Area 
BEDFORD DISTRICT 
DEMONSTRATOR 
312/60.R. 

Candidates should have had domestic 
science training including electrical house- 
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craft; should preferably hold the E.A.W. 
Certificate and be competent to plan and 
give cookery demonstrations including lec- 
tures and advice to consumers on the 
utilisation of domestic electrical apparatus. 
Previous experience in an electricity show- 
room is desirable. 

Salary: N.J.C. Grade 1 (£600/£700). 

Am by letter to the Manager, Bedford 
District, Eastern Electricity Board, Prebend 
St, Bedford, by 20 Dec., 1960. 

HERTFORD DISTRICT 
SECOND ASSISTANT ENGINEER (Ref. 1014) 
313/60R 

Candidates should have had a sound tech- 
nical training and considerable experience 
in the construction, operation and main- 
tenance of underground distribution systems 
at voltages up to and including 33 kV. 
Salary: N.J.B. Class G, Grade 7 (£1,115/ 


by letter to W. H. Halton-Ward, 
ASSOCIATE I.E.E., A.M.B.1.M., Manager, Eastern 
Electricity Board, Bridgefoot, Ware, Herts, 
by 5 Dec., 1960. (S 643) 


CENTRAL ELECTRICITY GENERATING BOARD 
Eastern Division 
PPLICATIONS are invited for the 
following appointment in the Genera- 
tion Department (Construction Section) at 
Divisional Headquarters, Cockfosters in 
North London. 
SENIOR ASSISTANT ENGINEER 
(CONSTRUCTION) 


Salary: N.J.B., Class AX, Grade 1, 
Scale 17, £1,885/£2,145 per annum inclusive 
of London Weightin 

The successful applicant will be required 
to carry out the co-ordination of Mechani- 
cal, Electrical and Construction Sections 
concerned with schemes ancillary to the 
Board’s Generating Stations and other 
establishments. 

The duties involve responsibility for 
Drawing Office services and for the design 
and engineering of complete projects up to 
£250,000 each, including the supervision of 
Staffs concerned. 

Applicants should be corporate members 
of one or more of the Senior Engineering 
Institutions and have a broad experience in 
the construction and operation of Generat- 
ing Stations. 

Applications, quoting Reference S.V. No. 
1409, stating age, qualifications, experience 
and present position, should be sent to the 
Controller, Central Electricity Generatin 
Board, Eastern Division, West Farm PI, 
Chalk La, Cockfosters, Barnet, Herts, to 
arrive not later than 3 Dec., 1960. (S 627) 


THE SOUTH WALES ELECTRICITY BOARD | 
ASSISTANT ENGINEER 
PPLICATIONS are invited for the 
4 position of Assistant Engineer in 
the Pontardawe/Ammanford District in 
the Swansea and West Central Area. 





The Distict covers 150 sq_ miles, 
serves 23,000 consumers, has a distribu- 
tion system which is mainly overhead, 
and also has an appreciable industrial 
load. The successful applicant will be 
required to undertake a wide variety of 
engineering duties, and the post would 
be well suited to an engineer, preferably 
possessing the Higher National Certifi- 
cate in Electrical Engineering, who 
wishes to obtain more varied experience. 


Salary: N.J.B. Class F, Grade 11, 
Scale 4 (£765/£870 per annum). 


Applications stating age, present posi- 
tion, present salary, qualifications and 
experience should be addressed to 
G. R. T. Edwards, B.sc., M.1.E.£., 
M.AM.LE.E., Manager, Swansea and West 
Central Area, 29 Ystrad Rd, Swansea 
Industrial Estate, Swansea, to arrive not 
later than Saturday, 10 Dec.. 1960. 
Please quote reference 211/60/ET, en- 
dorsing envelope “Assistant Engineer.” 


R. G. WILLIAMS, 


Secretary. 
(S 636) 
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CENTRAL ELECTRICITY GENERATING BOARD 
South Western Division 
Vacancy No. ET/ AV/170/60 
STATION SHIFT CONTROL ENGINEER 
| EQUIRED at Portishead “B” Power 


Siauon. 

Superannuation Scheme. Salary: IN.J.B. 
Class K, Grade 10, Scale 9, £1,115/£1,245 
per annum, pius 10% shift allowance. 

Candidates should possess good technical 
qualifications and should have had training 
and experience in the control and operation 
of steam generating plant and main switch- 
gear in a large modern power station. 

Vacancy No. ET/ AV/171/60 
THIRD ASSISTANT ENGINEER 
Protective Gear Section, 
Branch ot the 


Required in the 
Maintenance and Operauon 
Divisional Electrical Department, at Bristol 

Superannuation Scheme. Salary: N.J.B 
Class AX, Grade 8, Scale 10, £1,105/£1,325 
per annum. 

Applicants should possess qualifications 
leading to Corporate Membership of the 
Institution of Electrical Engineers and should 
have a keen interest in all forms of Trans- 
mission and Generating Plant Protection 
Experience in the application and testing of 
protective systems and a good knowledge of 
report writing is essential. 

Previous applicants need not apply. 

Applications on Form AE6/ACT obtain- 
able from the Divisional Secretary, 26 
Oakfield Rd, Bristol 8, should be completed 
and returned by 5 Dec., 1960. (Ss 634) 


CENTRAL ELECTRICITY GENERATING BOARD 
NORTH EASTERN AND YORKSHIRE REGION 
THIRD ASSISTANT ENGINEER 
EFFICIENCY AND TESTING SECTION 
ets ANTS are invited for the position 
4 of Third Assistant Engineer in the 
Efficiency and Testing Section of the Gener- 
ation Operation Department, Yorkshire Divi- 

sional Headquarters, Leeds. 

Applicants should be educated to at least 
Higher National Certificate Standard in 
Mechanical Engineering and should have had 
experience of operation of modern power 
stations. 

Ihe successful applicant will be responsible 
for carrying out tests, investigations and 
efficiency studies on power station plant 
throughout the Division. He will be based 
at Skelton Grange Power Station but will be 
expected to travel in connection with his 
duties 

The salary for the 
accordance with the 
Agreement, Grade 6 BX, 
(£1,285/£1,610 per annum). 

This is a re-advertisement and 
applicants need not re-apply. 

Forms of application may be obtained 
from the Assistant Regional Secretary (Per- 
sonnel), Central Electricity Generating Board, 
North Eastern and Yorkshire Region, | 
Whitehall Rd, Leeds 1, to whom they should 
be returned to arrive not later than the 9 
Dec., 1960. (S 630) 


FEDERATION OF RHODESIA AND NYASALAND 
Federal Power Board. Staff: Appointments 
PPLICATIONS are invited for the 
LA post of: 
SENIOR ASSISTANT COMMUNICATIONS 
ENGINEER—SALARY: £2,150 P.A 


Applicants should be fully qualified and 
thoroughly experienced in all aspects of the 
telecommunications work as applied to 
power system requirements. 

The duties of the post will be connected 
with the commissioning and maintenance 
of power line carrier, voice frequency tele- 
graph, remote control and indication, tele- 
metering, teleprinter, H.F. radio and P.A.X. 
equipment. Some knowledge of power system 
protection would be an advantage. 

The successful applicant will be stationed 
at the Board’s Headquarters in Salisbury, 
Southern Rhodesia, but some travelling 
throughout the Board’s system will be 
necessary. 

Reasonable transfer 
will be paid for the 
and his family and 


appointment will be in 
National Joint Board 
Schedule “B” 


previous 


and removal expenses 
successful applicant 
there is a pension 
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scheme which he will be required to join. 

Applications giving particulars of age, 
training, qualifications, experience and 
marital status, should reach the Secretary, 
Federal Power Board, P.O. Box 630, 
Salisbury, Southern Rhodesia, not later than 
20 Dec., 1960. (S 618) 


~~ LONDON ELECTRICITY | BOARD 

ee ICATIONS are invited for the 
under-noted positions in the Board's 
Western District at 154 Uxbridge Rd, Shep- 
herd’s Bush, W.12. 

ASSISTANT DISTRIBUTION ENGINEER 

(Ref.: PER/V/3103/T.) 

N.J.B. Agreement, Schedule A, Class H. 
Grade 9, £1,090/£1,215 p.a. inclusive of 
London Allowance. 

Applicants should have had a sound tech- 
nical education to the standard of the Higher 
National Certificate, and possess practical 
experience in all branches of engineering 
work associated with the organisation of a 
District distribution department. 

GENERAL ASSISTANT ENGINEER 
(Ref.: PER /V/3109/T). 

Provisional minimum salary 
rising to £855 p.a. inclusive of 
Allowance. 

Applicants should have a sound technical 
education to the standard of the Higher 
National Certificate and have completed a 
recognised period of training in the Elec- 
tricity Industry, or have equivalent experi- 
ence. 

Applications in writing should be made to 
the District Manager at the above address 
within 14 days of the publication date of 
this notice. Please quote appropriate refer- 
ence. (S 5 642) 

MERSEYSIDE “AND: NORTH W WALES 
ELECTRICITY BOARD 

ASSISTANT CONSUMERS’ ENGINEER (1) 

R! QUIRED in the Liverpool North 
District. Salary within range £965/£1,090 
per annum (N.J.B. J/11). 

Duties will include estimating and prepara- 
tion of specifications for contracting work, 
and advising consumers on matters relating 
to electricity supply and the utilisation of 
electrical equipment. Applicants should 
possess suitable technical qualifications. 

Appointment subject to medical examina- 
tion. Pension Scheme 

Application forms 
Manager, No. 1 Sub-Area, 
Liverpool 3, should be 
than 5 Dec., 1960. 
CENTRAL ELECTRICITY CENERATING BOARD 

Southern Division 
GRADE 9 ENGINEER 
EARLEY GENERATING STATION 

.o ICANTS should have had previous 
£ experience in a modern generating sta- 
tion. Manufacturing works experience will 
be an advantage 

Preference will be 


£685 p.a., 
London 


obtainable from the 
24 Hatton Gdn, 
returned not later 

(S 640) 


given to those who 
possess qualifications leading to corporate 
membership of a recognised professional 
institution or equivalent qualifications. 
Salary: N.J.B. Grade G 9, £965/£1,090. 
Special application forms obtainable only 
from Divisional Secretary, 111 High St, 
Portsmouth, should be returned by 8 Dec, 
1960. (S 622) 


CENTRAL ELECTRICITY GENERATING BOARD 
South Wales Division 
Vacancy No. 313/ET/60. 
PPLICATIONS invited for the 
annuable N.J.B. appointment of 
ASSISTANT ENGINEER 
(OPERATION AND EFFICIENCY) 
at Uskmouth “A” Power Station, 
Nash. nr. Newport, Mon 

Salarv: Schedule A. Class K, Grade 7, 
Scale 12 (£1,350'€1.500 per annum). 

Applicants should possess H.N.C. or 
equivalent qualifications, and the ability to 
carry out plant tests and make special 
investigations for efficient operation. 

Special apnlication forms obtainable from 
Secretary, Central Electricity Generating 
Board. South Wales Division, Twyn-y-fedwen 
Rd. Gahalfa, Cardiff, to be returned by 9 
Dec., 1960. (S 639) 





super- 


West 
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NORTH OF SCOTLAND HYDRO-ELECTRIC BOARD 
THIRD ASSISTANT ENGINEER 
DISTRIBUTION 
. fe ICATIONS are invited for the 
LX above appointment in the Chief Elec- 
trical and Mechanical Engineer’s Depart- 
ment in Edinburgh. Candidates should be 
suitably qualified technically and must have 
practical experience of overhead and under- 
ground distribution systems up to 33 kV. 
The duties will include investigation into 
special aspects of distribution planning, cost 
analysis, plant type design, selection and 

application. 

Salary commencing at a point within the 
range £1,285/£1,500 per annum (N.J.B. 
Schedule B, Class AX, Grade 6), depending 
on experience and qualifications. Super- 
annuation Scheme. 

Application forms obtainable from The 
Secretary, 16 Rothesay Terr, Edinburgh 3, 
should be returned by 9 Dec., 1960. (S610) 

LONDON Consulting Engineer en- 
44 gaging staff for large and interesting 
new projects now requires supporting staff 
for his Senior Electrical Engineers. The 
grade most required is that of JUNIOR 
ELECTRICAL ENGINEER/DRAUGHTS- 
MAN to work on electrical installation 
design within buildings, the salary for this 
grade being £650/£850, according to experi- 
ence in this field. 

Preference will be given to applicants with 
some practical training and holding Ordinary 
National Certificate. 

The organisation, which is well known 
to industry and commerce, has welfare and 
social facilities, luncheon vouchers’ issue and 
a superannuation scheme, 

Applicants should state age, experience, 
qualifications and salary required.—Box No. 
8083, Electrical Times. (S 646) 


MIDI ANDS mancfactering. firm ‘needs 
DESIGNER whose basic training 
has included light production engineering. 
Higher National Certificate standard in 
engineering and sound drawing office experi- 
ence required. A knowledge of electric 
motor production is an advantage but not 
necessary. The applicant should have mana- 
gerial ability so that at some future date 
he can take over a department. Please send 
full details of education and experience to 
Box No. 8081, Electrical Times. (S 620) 


| RITISH Engine Boiler and Electrical 
Insurance Co. Ltd., Longridge Hse. 
ELECTRICAL SURVEYOR 
required in Scotland, also Manchester. 
Permanent positions carrying progressive 
salary ccale £800 to £1,100 and non-con- 
tributory pension. Candidates aged 26 to 
32, with H.N.C. in Electrical Engineering 
or Grad. I.E.E. and with apprenticeship in 
manufacture or repair of electrical machinery, 
are invited to apply stating age, qualifica- 
tions and experience. (S 628) 


ri a 





Manchester 4. 





Frederick S. Snow 
& Partners 


Consulting Engineers 
Require 


Assistant Electrical Engineers, with 
experience in the design and prepara- 
tion of schemes for lighting and 
power installations in industrial 
buildings, for vacancies in their 
London office. 

Applicants should have served an 
apprenticeship or have equivalent 
practical training and must_ hold 
National Certificate or equivalent 
qualifications. 

Applicants should send, in confi- 
dence, details of education, training, 
age and experience, to: 


Ross Hse, 
144 Southwark St, 
London S.E.1. 


(S 644) 
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OPPORTUNITY 
WITH A FUTURE 


To deal with an increasing volume 
of business we require additional 
Sales Engineers experienced in hand- 
ling either home or _ overseas 
inquiries for H.V. and M.V. Switch- 
gear, Transformers and Contactor 
equipment. There is wide scope and 
opportunity for the right men who 
must have the essential qualities of 
drive and initiative. Technical quali- 
fications up to H.N.C. level are 
preferred. 

The working conditions are pleasant 
and congenial in a modern switch- 
gear manufacturing organisation. 

Write in the first instance to: 

The Chief Sales Engineer, 
South Wales Switchgear Ltd., 
Blackwood, Monmouthshire. 
S 602) 











Vacancy in London for 


SPECIFICATION 
WRITER/DESIGNER 


for lighting, heating and power 
wiring within build ngs of all types. 
Qualifications to H.N.C. or equiva- 
lent. Applicants should have had 
practical experience in the electrical 
contracting industry and of reading 
building drawings. 


Five-day week. Pension Fund. Staff 
restaurant, Excellent conditions and 
prospects. 


App'y in writing to Personnel Officer, 
British Insulated Callender’s Cables 
Ltd.. 21 Bloomsbury St, London 
W.C.1. 

(S 616) 








D5 MONSTRATOR (FEMALE) required 
by LONDON ELECTRICITY BOARD 
at 154 Uxbridge, Shepherds Bush, W.12. 
Applicants should possess the Electrical 
Association for Women Certificate, includ- 
ing Electrical Housecraft, and be experi- 
enced in demonstrating, giving advice on, 
and selling domestic electrical appliances. 
Salary scale: £625/£740 p.a. inc. Apply in 
writing to the District Manager at the above 
address, quoting ref. PER/V/3132/T. (S 647) 


NLECTRICAL ENGINEER required for 
4 Glasgow Office staff, age 23-28. Appli- 
cants (H.N.C. minimum) should have had 
experience in the manufacture of electrical 
machines. Progressive salary with non-contri- 
butory pension. Applications stating age, 
nationality, qualifications and experience to 
British Engine Boiler and Electrical Insurance 
Co. Ltd., 98 West George St, Glasgow C.2. 
(S 629) 





— EXPORT SALES CLERK re- 
quired by manufacturers of electric 
wire and cable. Knowledge and experience 
of export procedure in the electric cable 
industry essential. Duties will embrace 
handling of inquiries both written and 
telephonic, quotations and correspondence. 
Good salary and conditions for the right 
applicant. Apply: Sterling Cable Co. Ltd., 
Aldermaston, Berkshire. Tel.: Reading 
Trunk Sub 1000 P.B.X. (S 541) 


poe CABLE 


which will 


the preparation and submission 


Tenders for mains and plastic cable—Home 
and Export. Pension Scheme. Applicants 
must give age and details of experience 
be treated in strict confidence. 
Apply Box No. 8067, Electrical Times. 

(S 518) 


ESTIMATOR required. 
Candidates must be fully experienced 





rPYECHNICAI 


Sales Manager. 


SALES REPRESENTA- 
TIVE. A rapidly expanding company 
manufacturing various ranees of 
circuit-breakers, rotary switches, contactors 
and motor starters require a keen and ambi- 
tious man for Greater London area. 
ence will be given to applicants having 
established trade connections. 
give full particulars of experience 
career to date. All applications should be 
marked for the attention of the 
Box 8085, Electrical Times. 

(S 648) 


miniature 


Prefer- 


Applicants to 


Technical 





Progressive post. 


ECHNICAL ASSISTANT required for 
drafting of Electrical Regulations, Codes 
of Practice, etc. Graduate I.E.E. or corres- 
ponding qualification necessary, 
ence in committee work and drafting of 
reports. Comm. salary of the order 
£1,000, plus or minus an amount to 
determined according to age, quals. and exp. 
Pension scheme.—Box No. 
8079, Electrical Times. (S 615) 


also experi- 





A FIRST-CLASS JOB 
IN THE G.P.O 


Men between the ages of 20—35 are 
required to work in Central London on 
installing and maintaining telephone 
apparatus and transmission equipment. 
Older men, up to the age of 45, will 
be accepted if they have the experience 
which is particularly suitable. 

Commencing pay is £9 16s per week 
rising to £12 2s 

Men who show ability to progress will 
be given every opportunity to qualify for 
Technical Officer posts on which the 
salary is £600 a year rising to £850. 
Further promotion is available. 

Apply in writing stating age and 
experience to: 

Chief Regional Engineer 
(Ref. S/D2A(X2)), 
London Telecommunications Region, 
Waterloo eng ay House, 
Waterloo Road 
London, S.E.1. (S 551) 











GLIKSTEN (WEST AFRICA) LTD. 


Carpenters Rd, 
Stratford, 
London E.15 


require an 


ASSISTANT ENGINEER 
(ELECTRICAL) 


for a permanent and pensionable 
appointment in Ghana. Candidates 
should be between 25 and 31 years 
of age, have served a _ recognised 
apprenticeship preferably in factory 
electrical maintenance, and have in 
addition a minimum of three years’ 
practical experience. 

They should also possess at least 
an Ordinary National Certificate 
(Electrical). 

Please write with full particulars to 
The Personnel Officer. 

(S 614) 











THE 
ESSO PETROLEUM COMPANY LIMITED 


invites applications for the following 
Position at their Refinery at Fawley, 
near Southampton: 


ELECTRICAL PROJECT ENGINEER 


for the design and preparation of 
estimates, specifications and system 
calculations associated with high vol- 
tage substations, distribution systems, 
large H.V. machines and electric 
power and lighting installations for 
all types of oil refinery and chemical 
processes. Previous om and 
design experience is essential, and 
preference will be given to candi- 
dates with some maintenance and 
installation experience. Minimum 
technical qualifications equivalent to 
Corporate Membership of the Insti- 
tute of Electrical Engineers. 

There is a Contributory Pension 
Scheme, Sickness and _ Accident 
Benefit Scheme, and a Comprehen- 
sive Appraisal Development Scheme. 

The Esso Refinery is on the west 
side of Southampton Water and on 
the borders of the New Forest. 

Applicants should send full details 
of education and experience, quot- 
ing this journal, to the: 


Employee Relations Superintendent, 
Esso Refinery, 
Fawley, 
Nr. Southampton, 
Hampshire. 
(S 578) 











\ TORKS MANAGER required for 

switchgear factory in Scotland. Must 
be capable of developing organisation and 
taking full control. Excellent prospects 
offered to right class of man having switch- 
gear experience. All applications will be 
considered in strict confidence by the 
Managing Director—Apply Box No. 8071, 
Electrical Times. (S 557) 





WORK WANTED 











.C. and D.C. MOILOR REWINDS and 
REPAIRS. Prompt service, fully guaran- 
teed. Edgware 5566 (4 lines).—Service 
Electric Co. Ltd., Stanmore, Middx. (S 2) 





WANTED 








yWyranre for prompt cash, ferrous and 
non-ferrous SCRAP: also plant for dis- 
mantling. Buyers of second-hand machinery 
and plant for re-use.—W. and H. Cooper 
Ltd., 17 Brady St, Bethnal Green, E.1. (S 1) 





PATENTS 





Sing Proprietor of British Patent No. 

82,264 for “Improvements in or Re- 
lating to Current Transformers” is desirous 
of entering into negotiations for the sale 
of the Patent, or for the grant of a Licence 
thereunder. Communications should be 
addressed to Page, White and Farrer, 27 
Chancery La, London W.C.2. (S 572) 





FOR SALE 








A -C. and D.C, SLOTMETERS: Time 
4 Switches and Quarterly Meters. Single 
and polyphase, 24—100 amps. Tested and 
guaranteed 2 years. Television and Billiards 
Meters. — Tradex Meter Co., Surbiton. 
Elmbridge 2234/5/6. (S 9) 
A .C. and D.C. MOTORS, GENERA- 
Li TORS from stock.—Service Electric 
Co. Ltd., Honeypot La, Stanmore, Middx. 
Edgware 5566/9, (S 4) 
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-A. ELECTRICAL CO. for A.C.-D.C. 
4 MOTORS, switchgear, exhaust fans, 
hoists, reduction gears, new or reconditioned 
units.—CHI 5105, 67 Rothschild Rd, bo 
(S 3) 
7,LECTRIC MOTORS, D.C. and A.C 
y Motor Generator Sets, Alternators and 
Dynamos, Diese! Sets, Circuit-breakers, 
Switchboards, reconditioned and guaranteed. 
Very large stocks held.—Britannia Manv- 
facturing Co. Ltd., Britannia Walk, N.1 
CLErkenwell 5512/3/4. Stores at Cheibhai 
Surrey S 7) 
kK ARDEX, Roneodex, etc., as new.- ey H. 
Weston, 9 Mountfield Rd, London W.5. 
PER 1562. (S 609) 
| OUSE-SERVICE METERS. A.C, or 
D.C., quarterly or prepayment.— 
221 City Rd, London, 
(S 5) 
| OUSE-SERVICE METERS, all types 
can be obtained by return from Selec- 
Dept. E.T., 


Torquay. 


Universal E lectrical, 
E.C.1. 


Meter Hse, Factory Row, 


trics, 
Phone 7218. (S 8) 


Castle Circus. 


ANSING BAGNALL BATTERY- 

4 OPERATED ELECTRIC FORKLIFT 
TRUCK. 1957-58. 10 ft lift. 2,300 Ib capacity. 
Driver operated. Compact, speedy and 
highly manceuvrable. Complete with battery 
charging unit. A magnificent machine in “‘as 
new” condition. (Battery still under guaran- 
tee.) £1,250.—Speed Electrics, Dept. E.T., 
Church St, Basford, Nottingham. Tel. : 
75716. (S 645) 
JURLEY CHOKES AND BALLASTS. 
Our 80 W tapped h.p.f. ballast with 
starter switchgear-holder incorporated is 
proving itself the most popular unit. Suit- 
able for most fittings, 57s 6d each subject. 
-F, W. Blanshard Ltd, (Dept. E.T.). Purley. 
Surrey. Uplands 4818/9. (S 6) 
YECOND-HAND electrical plant can be 

b as good as new if you buy it from 
specialists. Write for our stock list. Dynamo 
and Motor Repairs Ltd.. North End Rd, 
Wembley Park, Middx. Telephone: Wem- 
bley 3121: Soho Rd, Handsworth, Birming- 
ham. Telephone : ‘Birmingham Northern 
0898. (S 10) 





EDUCATIONAL 








™ UARANTEED COACHING for CITY 

¥ AND GUILDS EXAMINATIONS— 
Electrical Engineering Practice; Electrical 
Installation Work and Illumination Engineer- 
ing. Also many practical non-examination 
courses, No books to buy. Write for FREE 
Prospectus, stating subject, to I.C.S., Inter- 
text Hse, Parkgate Rd (Dept. 430), London 
S.W.11. (S 13) 


\ AINTENANCE ENGINEERS—Read 
“Electrical Fault” Diagnosis.” A quick 
guide to the detection and correction of 
electrical machine troubles. Price 15s post 
free from Book Department, Electrical 
Times, Sardinia Hse, Sardinia St, London 
ft ke 








The 


Sardinia House 





Price 6/ = post free 


Sardinia Street 


Safeguards against the 


Explosion Hazard in Industry 


Bound in a stiff cover, consisting of 90 pages complete with 
illustrations, diagrams and tables, overall size 74” x 44” 


ELECTRICAL TIMES Ltd 


London, W.C.2 
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H IG H V us LT AG 2 4 N L A B @ Overhead line insulators 
SU TO S @ Switchgear post insulators 
@ Transformer bushings 


The outstanding quality of S & PP insulators is the @ Insulators for railway 
electrification 


@ Custom-made porcelains 


result of over 30 years’ experience in the manufacture 
of high voltage porcelain insulators. 


STEATITE AND PORCELAIN PRODUCTS LIMITED 


STOURPORT ON SEVERN, WORCS. TEL: STOURPORT 227I GRAMS: STEATAIN, STOURPORT $.P.103 
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TERMINAL 
_ BLOCKS 


Available in... 
120, 200, 300 
and 500 Amp. 
Ratings 


WITH SOLID OR 
REMOVABLE LINKS 


STANDARD RANGE OF 
TERMINALS FROM |5 Amp. to 509 Amp. 


Detailson \ AUSTIN TAYLOR ELECTRICAL LTD. stan, 


Request THORLEY ST * FAILSWORTH + MANCHESTER 5x4, 


TRANSTAR 


LIGHTING CONTROL UNITS 


PIONEER OF ALL 
SELF-CONTAINED 
INSTANT-START 
BALLASTS 





DESIGNED 

TO ENSURE 

FULL LAMP LIFE 

HIGH LUMEN OUTPUT 
SILENT OPERATION 


FITTED WITH HIGH TEMPERATURE RESISTING CAPACITORS 
AND 


GUARANTEED FOR 3 YEARS 
INDUCTIVE APPLIANCES LTD., ST. NICHOLAS STREET, NEWCASTLE UPON TYNE | 


Tel. Newcastle 27069 Works Tel. Hebburn 83222! 
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KARIBA at 330 kv. 


All the bushing porce!lsins for the 330 kV. 
circuit breakers 

All the 330 kV. strain insulators for the 
substations 

and the 330 kV. post insulators for some of 


the substations 
by 


BULLERS 


MAIN CONTRACTORS - AEI LTD. 
CONSULTING ENGINEERS MERZ & McLELLAN 





The illustrations show a 

complete 330 kV. bushing 

insulator and a 330 kV. 

circuit breaker, by courtesy 
= of the AEl Ltd. 





BULLERS LIMITED - MILTON - STOKE-ON-TRENT - STAFFS 


Telephone: Stoke-on-Trent 54321 
London: 6, Laurence Pountney Hill, E.C.4. Telephone : MANsion House 9971 
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Wey, MMS S 


with THIN BLACK PLASTIC FiLy 


are RENveD 


Strong and elastic with excellent 
electrical properties, ozone resistance, 
moisture, weather and corrosion resistance. 
Suitable for repairs and joints between the 
following dielectrics:—Polythene and Irradiated 
Polythene, conventional and high density. 
Vulcanised Rubber. Vulcanised Polychloroprene 
(P.C.P.). Polyviny! Chloride (P.V.C.). 


ELECTRICAL PROPERTIES (TYPICAL) 


Volume Resistivity (20°C)—7 x 1075 ohm-cm. 
Electric Strength:— 500 _—voits/Mil (stretched 
tape, | minute value, }” electrodes) 


—2.48/2.47 (1 Ke/s to | Mc/s) 
—0.0014 at 50 cs/s 0.C010/0.0009 
(| Ke/s to | Mc/s) 


Permittivity:— 
Power Factor:— 


Thickness:— .020” 
Produced in |” width in !0 yard coils in Black only. 


ROTUNDA 


1 Roa LAT | TAP Ee 





Capstan and Auto- 
matic Work and 
Sheet Metal Pressings 
in any Metal, 

any Finish, 


any Quantity. 


GRIFFITHS. GILBART. LLOYD. 
EMPIRE WORKS. 

PARK ROAD 
BIRMINGHAM. 18 
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FOR LONG SERVICE 
UNDER ARDUOUS CONDITIONS. 
INCLUDING THE MIDDLE EAST 


ABADAN + ADEN + BAHRAIN + EGYPT + IRAN 
IRAQ * KUWAIT + OMAN «© PALESTINE, ETC. 


ONE OF A NUMBER OF « Y*’ FUSE SWITCHBOARDS INSTALLED 
OUT OF DOORS IN IRAN. BUSBARS ARE CONNECTED DIRECT 
TO THE L.T. TERMINALS OF A POWER TRANSFORMER VIA 
REAR TRUNKING WHICH ALSO CONTAINS CURRENT TRANS- 
FORMERS FOR INSTRUMENTS AND METERS. OUTGOERS 
CONSIST OF 300 AMP., 160 AMP. AND 60 AMP. FUSE SWITCHES. 


ELECTRO MECHANICAL MFG. CO. LTD. 


Head Office and Works: Marlborough Street, SCARBOROUGH 
Telephone: Scarborough 2715-6 


London Office and Showroom: 133-135 Grand Buildings, Trafalgar Square, LONDON, W.C.2 
Telephone: Whitehall 3530 


Subsidiary of Yorkshire Switchgear and Eng. Co. Limited, Leeds & London 
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If you 


ring EASTWOOD 524281 


for immediate delivery of RELAYS 


PATENT ‘MULTI-LOCK' 
TERMINAL BLOCKS 


— 
M.T.E. CONTROL GEAR LTD - Leigh-on-Sea + Essex 
Pr 
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Because G.E.C. is expert both in the manufacture and the 
application of electric industrial heating units, it is able to effect 
considerable economies—in layout, in erection time and 

in fuel consumption. If you have any problems, our free advisory 
service will be pleased to help you without obligation. 


ia pea a eee, 


SEC F has the answer 


4@ TWIN-ZONE OVERHEAD RADIANT HEATERS 
Instant. glowing warmth where overall 
air heating would be too costly. Adjust- 
able reflectors give concentrated or 
widespread beam. 

UNIT FAN HEATERS. From 3 to 2UkW for 
use in factories, shops, self-service 
stores and similar buildings particularly 
where floor space is limited. 
NIGHTSTOR HEATERS. Use electricity at 
night when cheaper off-peak tariffs are 
available. From 1 to 3 kW. 

TUBULAR HEATERS. Available in vari- 
ous lengths up to 4-Way banks. A 
versatile type of heating for numerous 
Ele) eliter-bilelat-m 


Write for pubticztion H5 for full details of these and other space heating equipments. 


INDUSTRIAL ELECTRIC SPACE HEATING 


INDUSTRIAL HEATING DIVISION THE GENERAL ELECTRIC COMPANY LIMITED MAGNET HOUSE KINGSWAY LONDON WC2 
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PREFORMED TECHNICAL BULLETIN No. 2 


GUY-GRIPS 


are applied very quickly by hand 
NO TOOLS REQUIRED 


The Pretormed principle combines 
maximum holding power with low 
localised pressure and eliminates 
fatigue arising from stress concen- 
trations. 

PREFORMED Guy-Grips are dead 
ends applied to stays. They are designed 
to hold the Ultimate Breaking Strength 
of all stay wires up to and including 70- 
ton quality, and may be used with stay 
insulators of all the standard types. 
Guy-Grip dead ends do not slip and are 
stronger than the stay wires they are 
designed to hold. 

As the strands of Guy-Grip dead ends 
are galvanised to the same standard as 
that normally used for stay strand, no 
special question of corrosion arises and 
the Guy-Grips will have at least the same 
life as the stay strand. The galvanised 
skin is at no time damaged by tools 
during manufacture or erection. 


PREFORMED Line Products 
alsc manufacture: 

Armour Rods—/or vibration 
troubles 

Line Guards—/for conductor 
protection at insulators 

Line Splices—/uill tension joints 
Patch Rods—for repair of 
individual strand 

Dead Ends—/full tension clamps 


Armour Grip Suspension Units—a 


revolutionary suspension clamp 
Splice Shunts—/or overheating joints 


As in the case ot the normal dead end, 
the open configuration of the loop gives 
a cushion effect to impact loads. 

Guy-Grip dead ends should be used 
with a fitting or thimble of reasonably 
large radius. They are quickly applied 
without tools. 

Guy-Grip dead ends can be applied 
and removed at least four times with- 
out losing the gripping power equal to 
the Rated Breaking Load of the stay 
strand. Adjustment of a stay is therefore 
a matter of releasing the load from the 
grip and resetting it as necessary. The 
need for a turnbuckle or other stay 
adjustment device on the stay rod is thus 
eliminated. If, during the life of the stay 
more than four adjustments are required, 
it is advisable to apply a small quantity 
of the P.L.P. gripping compound. 


Bundled Conductor Spacer Units— 
the best twin conductor spacer 


Send for technical Brochure available in English, Itesian, French, German or Spanish 


PREFORMED LINE PRODUCTS 


(GREAT BRITAIN) LIMITED 


ANDOVER - HAMPSHIRE - ENGLAND Telephone: ANDOVER 4045 


MANUFACTURED UNDER LICENCE FROM PREFORMED LINE PRODUCTS CO. CLEVELAND, OHIO, USA 4Pl8 
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“What goes up 
MUST COME DOWN” 








“‘ptnot WOOTTON 
METER BOARDS Sir” 


ha. 











He’s dead right! Here’s a product with the strength to 
carry heavy loads, specially selected, specially tested 
wood that stands up to the most changeable climates. 
and endures indefinitely. 


and don’t forget WOOTTON wood blocks, sunk switch 
boxes and instrument cases. 


WOOTTON & CO. LTD., 


ALMA WORKS, PONDERS END, MIDDX. 
Tel. HOWard 1858 
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SMOKE METER 
& ALARM WILL 


WARN YOU 





Simple to install, it gives continuous record of smoke density 
sounding alarm automatically if smoke becomes excessive. 


ASK FOR LITERATURE. 


A. M. LOCK & CO., LIMITED 
ELECTRONIC ENGINEERS 
PRUDENTIAL BUILDINGS, 79 UNION STREET, OLDHAM, LANCASHIRE 


Telephone ‘ MAIn 6744. CVv4317 
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LAMINATED DENSIFIED WOOD INSULATION 


Reliable, totally tested Permali components are used by 
electrical equipment manufacturers ali over the world. Every 
piece of Permali is backed by the full resources of the 
Permali Group—ample production capacity, laboratory re- 
search and control, wide experience, complete design and 
fabrication service and expert representation. 


proved 
performance 


over 30 years 


PERMALI LIMITED - GLOUCESTER - ENGLAND ~- Tel: 24941 


Group factories in France, U.S.A., Canada and Australia. 
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List No. 890 
Realux’ Overhead Mounting 
model, for G.L.S. or M.A.'V 


bs a] WSNVWAWQ Vv F=EFn US 


List No. 940 
Downward 
lighting Sodium 
Lantern for wall or 
pole mounting 


Our Illuminating Engineering Department 
is at your service for the preparation of 


floodlighting schemes 


EW 


R.E.A.L. is A REGD. TRADE MARK 


Will have the answer 


Possibly the most comprehensive range of any British 


List No. 775 
‘Festival’ Lanterns for G.L.S. lamps 
from 100 watt co 1000 wart size 


List No. 920 
Telescopic Tripod for Floodiantern 
mounting. 


List No. 942 

Upward lighting Lantern for 
200 watt Sodium lamp. 

List No. 556 

Narrow beam Projectors for 
500 watr to 1,500 wate G.L.S. 


lamps 
manufacturer. Every type of lamp is catered for with 


either upward or downward lighting Units. 


Catalogue P 6004 details the R.E.A.L. range 


ROWLANDS ELECTRICAL ACCESSORIES LIMITED, 
R.E.A.L. WORKS, BIRMINGHAM, 18 


| 
| 
| 
i 
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THORLUX 
throws 
light on 
every 
industry 


Our picture shows a twin 40-watt 
Fluorescent installation. These dust- 


proof reflectors are designed for use 


Thorlux can provide the ideal answer to many lighting problems with . ° 
their comprehensive range of lighting equipment for all types of lamps. in heavily dust laden atmospheres. 


Easy to clean and tailored for each 
purpose. 


YOU NAME IT — WE’LL LIGHT IT THORLUX 


REGD 


Write for your copy of our mew catalogue No. 1067 


F. W. THORPE LTD., WELBY ROAD, HALL GREEN, BIRMINGHAM, 28. Tel: Springfield 3318-19-20. Grams: Thorlux B’ham. 





GRILLER BOILER 
AND HOT PLATES 
for modern cookers 








Our solid boiling plates are of special 
construction designed to eliminate the 
possibility of cracking in service. The 
junctions between the leads and the 
spirals are of improved pattern. A 
brazed earth lead is fitted on all plates 
The Griller boiler plates are produced from 
high grade iron casting. British made 
ceramic insulators. Best quality 80/20 
nickel chromium heating coils. Insulator 
assemblies available with or without 


insulated leads and terminal pins. 





Individually packed in cartons to facilitate 
storage 


IG E he RISTO... THE ELEMENTS OF 


OSMASTON ST., NOTTINGHAM Tel.: Nottm. 47285 G ele) DD) an fF ATI N G 


Wholesale only 
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Reyrolle presents a new system 
of switched Distance Protection 


Selecta-mho 


based on the world-renowned 
TYPE-H PROTECTION 


Selecta-mho has been specially de- 
signed for those systems in which 
the utmost economy is essential. 


Saves on first cost, which is less than 
half that of conventional systems. 


Saves on installation and maintenance, 


because all equipment is static and 


only one measuring-element is used. 


Saves on panel space, which is less 
than quarter of that of conventional 


systems. 


A. REYROLLE & COMPANY LIMITED - 


HEBBURN’ - 


TIMING- 
ELEMENT 


MEASURING- 
ELEMENT 


SWITCHING- 
ELEMENTS 


STARTING- 
ELEMENTS 


High standard of technical performance 


Short delivery 


Reyrolle 


COUNTY DURHAM - ENGLAND 
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MAKERS OF A.C. 
ELECTRIC MOTORS 
FROM 1/25th TO 
600 H.P. 














> * ¢ we'll have Lockers 
again of course! 


60/C 








The easiest, quickest, most economical system for 


efficient electrical wiring and cable laying. Easy to NEON INDICATOR 


maintain, alter and adapt intricate layouts. The large 
range of sizes are readily available from stock. 
Supplied in standard 8 ft. lengths from 2 in. wide 
to 3 ft. wide. Holes and slots accurately punched. 
Half-inch flange both sides gives extra rigidity. 


A new addition to the well known range ot ““ACRU” Neon Indi- 


Let us quote you cator Lamps. Requires one }” diameter hole for fitting. Neon Bulb 


replaceable. M.E.S. and M.C.C. lamps available. Domes available in 
for any contract (apes 
red, amber, clear for neon bulbs. Also supplied in green fluorescent 


specification with green domes. Voltage range 60-500 volts. 





- © ” 
iadustriesLid Other new lamps have also been introduced. 


Telephone eee? METAL DIVISION nibh hares 


WARRINGTON 
341116 4 


het hentai | THE ACR ELECTRIC TOOL MANUFACTURING CO. LTD. 


CLUM HOUSE. SURREY ST. WC2. Tel: TEMple Bar 8559 ACRU WORKS - DEMMINGS ROAD - CHEADLE - CHESHIRE - Tel: GATLEY 6058 
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t 
You can't measure the energy of inspiration in ergs per cc: 8 
nor can we tell from our archives the volume of work t 
undertaken by Professor Aron to invent his electricity meter. | 
But it is certain that his announcement in 1883 speeded the 
birth of an important new industry. Today, the Company that a 
bears his name makes much more than domestic electricity 3 
meters. Our energies are devoted to devisingnewinstruments J 
and improving existing ones; simplifying design, building 8 
into them all a lasting fitness for every job they have to do. 
The voltage range indicator is just one of our many measuring 8 
devices that carries the Aron hallmark of inventiveness, 3 
service and economy to users throughout the world. Aron J 
is, as always, a short cut to dependable electrical engin- 3 
eering with the finest range of meters. 5 
E 
é 
4 


romnthe meter makers 


RELY ON ARON 


Place a tick alongside those 

Aron instruments you would like to 
know more about. Attach your business 
card or fill in the coupon and post 
(oday to: Aron Meters Ltd., 

72-82 Salusbury Road, Kilburn, 

London NW6. Maida Vale 0182. 


House Service Credit Meters 

House Service Prepayment Meters 
Polyphase Meters 

Maximum Demand Indicators 
Sensitive Relays—voltage, current, watt 
Summation Equipment 

VOLTAGE RANGE INDICATORS 
Indicators—current, watt 

Timing Equipment 

Testing Equipment 


NAME 
COMPANY 


ADDRESS 


L. 
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for apparent death from 


treatment 


ELECTRIC SHOCK 


INSTRUCTION WALLCHART 
based on the HOLGER NIELSEN method of 


resuscitation. 
Illustrated to ensure simplicity 
Prepared by 
Dr. P. Pringle, LL.B., B.Sc.(Econ.) M.R.C.S., L.R.C.P. 
D.1.H. 


The Electrical Times have supplied 
wallcharts printed in many languages 
and distributed throughout the world. 


The Electrical Times wallchart is available: 
on Card size 1947 < 12” printed red and black, with 


special high quality finish, eyeletted and corded for 


hanging. 
- packing and postage 


PRICE 3s plus | 


on Aluminium size 1947 12” printed in red and black 


enamelled finish, eyeletted and corded for hanging. 
PRICE J’s plus 2/- packing and postage 


THE ELECTRICAL TIMES trp 


Publishing Department, Sardinia House, Sardinia Street, London, W.C.2 
HCLborn 6016 
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Tis distance lends enchantment to the view, 


And robes the mountain in its azure hue. 
(Pleasures of Hope by Thomas Campbell) 


By courtesy of Tourist Information Centre, Belfast 


Irish cables are manu- IRISH CAB LES will stand inspection 


factured amidst scenery : 
depicted above, show- right through to the very core, as a result of the 
ing the famous and high quality of materials used and constant vigi- 
beautiful Mourne 


lance and inspection throughout manufacture 
Mountains. 


IRISH CABLES LIMITED 


NEWCASTLE - CO. DOWN +: NORTHERN IRELAND 


Telephone: Newcastle (Co. Down) 2331/2 
London Office and Store: 
106 Garratt Lane, Wandsworth 
S.W.18 
Telephone: VANdyke 7544 (7 lines) 
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*,.. by temporarily lowering 
the apparatus concerned 
to ground level” 


savs T. W. McCullough, O.B.E., H.M. Chief Inspector 

f Factories, Ministry of Labour, referring specifically to 
electric light fittings (Factory Safety by Design’, Indus- 
trial Equipment Progress, 1960). 


L.E.F. Raising and Lowering Gear, for both internal and external 
light fittings, enables servicing to be carried out easily and quickly 
at floor level. It is completely concealed, entirely safe, and forms 
an integral part of the lighting system. L.E.F. units are easily 
adapted to meet any particular lighting problems. 


“The planning of safety measures can never begin too soon and the 
drawing board is the place at which it should start.” 


Call in L.E.F. at the planning stage, so that the simplest and most 
economical equipment can be built in. 


L.E.F 
RAISING AND LOWERING GEAR 


LONDON ELECTRIC FIRM LTD., Brighton Road, South Croydon, Surrey. Phone : Uplands 4871 


Se ae 
INSTRUMENT WIRES 
INSULATING MATERIALS 


_——— 


WEST INSULATING COMPANY LTD. 


2 Abbey Orchard Street, Westminster, S.W.| 
Telephones: Abbey 2814 & 7352 








ODDIE FASTENERS 














The FASTENER with ENDLESS APPLICATIONS 
SIMPLE—POSITIVE—SELF LOCKING Pah ciate Get to know our capacity and speed in 
ig production. Write for particulars. 


Made in a variety of types and sizes ’ ; Cok So eSn Oar SERENE HARGIS ST SN Gul 
| for special patterns. 


SPECIAL FASTENERS TO SUIT CUSTOMERS’ 
REQUIREMENTS 


Widely used in the Electrical Industry 


DEPT.: E.T. 


ODDIE, BRADBURY & CULLLTD. 


SOUTHAMPTON 


—— Cables: Fasteners, Southampton PLANWELL | ENGINEERING LTD. DORKING, SURREY 
hone: DORKING 441// (3 Lines) 
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South Wales Switchgear § in the picture 


at the new B.B.C. T.V. centre 


Top Left and Above. fuse-switchboards controlling 
medium voltage supplies. 
Bottom Left. One of the five 11kKV 250MVA switchboards. 


Switchgear plays a vital role in Television 
presentation. S.W.S. switchgear ensures the 
safe and dependable supply of electrical power 
to this important phase of human activity. 


5 Switchboards comprising 30 panels of 
11,000 volts 250MVA switch units and 3-panel 
ring main unit, together with 10 fuse- 
switchboards comprising 94 circuits, distribute 
a high voltage and medium voltage supplies 
at the new T.V. centre of the British 
Broadcasting Corporation. 


es SOUTH WALES SWITCHGEAR LIMITED 


BLACKWOOD * MONMOUTHSHIRE + WORKS AT TREFOREST AND BLACKWOOD 
Wii™ SWITCHGEAR * FUSE- SWITCHGEAR + TRANSFORMERS + CONTROL BOARDS 


sw23 
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Se ee oe eee 


PROVED BY PERFORMANCE / 
ki 


REVERSING STARTERS 


Our direct-on-line reversing starters have proved highly efficient in service. 
They give continuous trouble free operation with minimum servicing. 

The Starters consist of two four-poles Contactors, one for each direction, 
electrically interlocked, and can be supplied for either Air Break or 

Oil Immersed, with or without Overload Protection Unit. Built-on Push 
Button Station is optional. The Overload Protection Unit is of the Thermal 
Bimetal Type self re-setting, or hand re-set. The Contactors are of the butt 
type, silver contacts being fitted to the Air Break Models. 

Oil Immersed Models have copper contacts. 

[llustrated is starter with built-in push button station suitable for squirrel 
cage motors up to 74 h.p. Heavy duty starters available for controlling 


motors up to 30 h.p. POST THIS COUPON TODAY! 
BRITISH KLOCKNER SWITCHGEAR LIMITED ee ee ee 


Head Office and Works: CHERTSEY, SURREY. Tel: Chertsey 3467. Grams: Switchgear Chertsey 
SALES OFFICES 


LONDON : Refer to Head Office. 


é To BRITISH KLOCKNER SWITCHGEAR LTD. CHERTSEY, 
MANCHESTER: Cromford House, Cromford Court, Manchester 4. g 


SURREY. 


Please send me your latest comprehensive catalogue 


Tel: BLAckfriars 3903. 
GLASGOW : 73 Robertson Street, Glasgow C.2. Tel: CENtral 2479. 
NEWCASTLE: Mr. H. Breeze, 4 Beechwood Avenue, Monkseaton, 
Whitley Bay, Northumberland. Tel: Whitley Bay 24231. 
+ 2-3 Graham Street, Birmingham, 1. Tel: CENtral 6693. epoca 
EAST Mr. D. A. Crossley, 38 St. Mawes Avenue, Wilford, 
MIDLANDS: Nottingham. Tel: Nottingham 89023. 
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we INDUSTRIAL HEATERS METWA 
CONTROL PANELS AND RESISTANCES Mee 


¢ Ma 2m) E>) 
and SPARE PARTS ute wien 


for AMERICAN CONTROLS 








KEMPSTON ELECTRICAL CO. LTD. 


KEMPSTON, BEDFORD. Phone: Kempston 2358 




















For tull details ask for Catalogue JYL,30ET 
METWAY + KEMP TOWN - BRIGHTON 
































THE EMPIRE RUBBER SELF-CONFORMING GROMMET 
PAT. APP. No. sassis9 .., 1S THE SOLUTION TO MANY AN ENGINEERING PROBLEM 


THE NEW BLIND GROMMET THE NEW DESIGNED GROMMET This grommet provides a thoroughly efficient seal. Around 

Hi the panel hole the first seal is effected while a good, tight 
second seal around the top periphery is set up by tension. 
In the grommets designed for cable entry the internal seal is 
applied within the conical section. All grommets can be 
fitted to various panel thicknesses—thus reducing the range. 


SECOND SEAI SECOND SEAL 


a 


PARST SEAL PLATE FIRST SEAL . 
FITTED FITTED 


DMN TE 
HL AAMAS 





Large grommet in use, sealing Small grommet, sealing thick 
Bnguire for Catalogue section and cetailed particulars: a thin control rod cable at angle 
EMPIRE RUBBER COMPANY + DUNSTABLE + BEDFORDSHIRE + ENGLAND R.B.104 
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P.T.E'.E. winding wires 





for missile control equipment 


The Sperry Gyroscope Company choose BICC 
P.T.F.E. Winding Wires for miniature coil winding 
for these reasons: 


... they are capable of operating 

for long periods at very high 

temperatures 

... they afford the best possible 

space factor 

... they are chemically inert 
. and they are absolutely reli- 

able —a vital quality in missile 

control equipment. 


P.T.F.E. (polytetrafluoroethy- 
lene) has excellent temperature 
and electrical properties. It will 
operate up to 250°C, and remains 
flexible down to extremely low 
temperatures. The material has 
a minimum dissipation factor, 
low dielectric constant, plus 
high dielectric strength. It has 
the highest volume and surface 
resistivity of all insulating 
materials and its low capaci- 
tance means thinner insulation 
sections—saving space and 
weight. 

There is a BICC Winding Wire 
for every application. 

Further details will be gladly 
sent on request. 


P.T.F.E 


winding wires 


; ¥ ; The winding of Sperry coils 
f ou : i is closely supervised to en- 


aay k t ¥ ee ; ‘ dos é : 
y PA apt Patt deg é ; x sure optimum compactness 
Walls ie ive es ; ; _ Be pee ; 


BRITISH INSULATED CALLENDER’S CABLES LIMITED 21 Bloomsbury Street London WCl 
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LASSO No. 92 PVC Electrical Tape 
can do everything but talk— 


CA 


Lasso No. 92 has so many properties, so many uses, we could fill 
this page with them. And dull reading it would make. A lot of stuff 
about pliability, water resistance, acid resistance, wrapping, 
jointing, insulating, binding, splicing — that sort of thing. Far better 
send for our alert young representative, he makes it sound interesting. 
Ask your secretary to drop us a line today. 


SEND TODAY FOR OUR WALKIN’, TALKIN’, THINKIN’ REP 


LASSOTAPES 


for all electrical and industria! uses 


SMITH & NEPHEW LIMITED + WELWYN GARDEN CITY * HERTFORDSHIRE 





at Times Lip 
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F uvenh HEAVY DUTY 
FALCON 


FUSE-SWITCHES =, 


for voltages not exceeding 600 volts 


MAKE LIGHT WORK OF HEAVY LOADS 


Complying with BS 3185, 1959, the range comprises 
60, 100, 150, 300 and 400 amp sizes, all fitted 
with Aeroflex high breaking capacity 
rewircable cartridge fuse-links of dimensions to 

the provisions of Appendix J, BS 88. 

In order to exploit the time lag and non- 

ageing characteristics of Aeroflex Fuses, the 

switches have been tested beyond the require- 

ments of the British Standard. 

MAKING CAPACITY: 46 k.a. FUSE BREAKING CAPACITY : 4¢ 

SWITCH BREAKING CAPACITY : 5 to 6 times rated current at 0.3 power factor. 

















Parmiter Hope & Sugden Ltd. 


FLUVENT ELECTRICAL WORKS « LONGSIGHT - MANCHESTER 12 
London: 34 Victoria Street, S.W,1 Glasgow: 5 Somerset Place, C.3 Birmingham: 39/41 Carrs Lane, 7 
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Up to 20% 
more light 

for your 
money with... 


eS 


atias 


high efficiency 
o™lamps 


More light! more value! greater efficiency! Atlas 
HIGH EFFICIENCY coiled coil lamps cost no more to 
buy, cost no more to run, than ordinary lamps yet 
give up to 20°. more light. Reliability? Couldn’t be 
better—for they're eight-way tested too! 


atlas Atlas Lighting Limited Thorn House Upper St. Martin’s Lane London WC2 
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